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SURFACE  WATER  SUPPLY  OF  THE  COl.ORADO  RIVER 
DRAINAGE  ABOVE  YUMA.“ 


R.  I.  Meeker  and  H.  S.  Reed, 
District  Ilydrographern. 


INTRODUCTIOX. 

SCOPE  OF  WORK. 

The  water  supply  of  the  I’nited  States  is  of  more  importance  to  the 
life  and  pursuits  of  the  people  than  any  other  natural  resource.  In 
the  arid  States  the  limit  of  agricultural  development  is  determined  by 
the  amount  of  water  available  for  irrigation,  while  in  all  parts  of  the 
country'  the  increase  in  the  population  of  cities  and  towns  makes  nec- 
e.ssarj'  additional  water  .supplies  for  domestic  and  industrial  u.ses,  in 
procuring  which  both  the  quantitj"  and  the  quality  of  the  water  that 
may  l>e  obtained  must  be  considered.  The  location  of  manufacturing 
plants  may  depend  largely  on  the  water-power  facilities  and  on  the 
character  of  the  water.  The  notable  advances  made  in  the  electric 
transmission  of  power  have  led  to  the  utilization  of  water  powers  for 
the  operation  of  manufacturing  establishments,  railroads,  and  munici- 
pal lighting  plants,  many  of  which  are  at  .some  distance  from  the 
places  at  which  the  power  is  develojied. 

The  intelligent  establishment  and  maintenance  of  enterpris«‘s  or 
industries  that  depend  on  the  use  of  watiw  demands  a thorough 
knowledge  of  the  flow  of  the  streams  and  an  understanding  of  the  con- 
ditions affecting  that  flow.  This  knowledge  should  be  ba.sed  on  data 
showing  both  the  total  flow  and  the  distribution  of  the  flow  through- 
out the  j'ear,  in  order  that  normal  fluctuations  may  be  provided  for. 
As  the  flow  of  a stream  is  variable  from  year  to  year,  estimates  of 
future  flow  can  lie  made  only  from  a study  of  ob.servations  covering 
several  years.  The  rapid  increase  in  the  development  of  the  water 

• This  report  contain!*  infomiiition  aimilar  to  that  piiblinhinl  in  previous  yetirs  under  the  title 
“Report  on  the  Progress  o(  Stream  Measurements.” 
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resources  of  the  United  States  has  caused  a great  demand  by  engineers 
for  information  in  regard  to  the  flow  of  streams,  as  it  is  now  generally 
realized  that  the  failure  of  many  large  power,  irrigation,  and  other 
projects  has  been  due  to  the  fact  that  the  plans  were  made  without 
sufficient  trustworthy  information  in  respect  to  the  water  supply. 

Owing  to  the  broad  scope  of  these  hydrographic  investigations  and 
the  length  of  time  they  should  cover  in  order  that  the  records  may  be 
of  greatest  value,  it  is  in  general  impossible  for  private  individuals  to 
collect  the  necessary  data,  and  as  many  of  the  streams  traverse  more 
than  one  State  this  work  does  not  properly  fall  wnthin  the  province  of 
the  State  authorities.  The  United  States  Geological  Survey  has, 
therefore,  by  means  of  specific  appropriations  by  Congre.ss,  for  several 
years  systematically  made  records  of  stream  flow,  wnth  the  view  of 
ultimately  determining  all  the  important  features  governing  the  flow 
of  the  principal  streams  of  the  country.  In  carrying  out  this  plan 
stations  are  establi.shed  on  the  streams  and  maintained  for  a period 
long  enough  to  show  their  regimen  or  general  behavior.  When  a 
record  that  is  sufficient  for  this  purpose  has  been  obtained  for  any 
stream,  the  work  on  that  .stream  is  discontinued.  The  order  in 
which  the  streams  are  measured  Ls  determined  by  the  degree  of  their 
importance. 

During  1906  the  regimen  of  flow  was  studied  at  about  700  stations 
distributed  along  the  various  rivers  throughout  the  United  States,  as 
shown  on  PI.  I.  In  addition  to  these  records  data  in  regard  to  pre- 
cipitation, evaporation,  water  power,  and  river  profiles  were  obtained 
in  many  sections  of  the  country. 

The.se  data  have  been  assembled  by  drainage  areas  and  are  pub- 
lished in  a series  of  fourteen  Water-Supply  and  Irrigation  Papers, 
Nos.  201  to  214,  inclusive,  each  of  which  pertains  to' the  surface  water 
resources  of  a group  of  adjacent  areas.  In  these  papers  arc  embodied 
not  only  the  data  collected  in  the  field,  but  Also  the  re.sults  of  compu- 
tations ba.sed  on  these  data  and  other  information  that  has  a direct 
bearing  on  the  subject,  such  as  de.seriptions  of  basins  and  the  streams 
draining  them,  utility  of  the  water  resources,  etc.  The  list  follows. 

Water-Supply  atvl  Irrigation  Pajurs  on  tur/are  vmter  enpphj,  }90fi. 

201.  Surface  water  supply  of  New  K.a^land,  IHOC.  (Atlantic  roast  of  New  Enf;land 

drainage.) 

202.  Surface  water  supply  of  the  Hudson,  Passaic,  Raritan,  and  Delaware  rivi*r  <lrain- 

ages,  1906. 

20.'?.  Surface  water  supply  of  the  Xfiddlo  .\tlantic  States.  1906.  (.Sinsquehanna,  Gun- 
jK>w<ler,  Pataps<'o,  Potomac,  James,  Roanoke,  and  Yadkin  river  drainages.) 
204.  Surface  water  supply  of  the  S<juthern  .\tlantic  aiid  Eastern  Gulf  Slates.  1!K)6. 
(Santo*,  Savannah,  Ogeerhee,  and  .\llamaha  rivi*rs,  and  eastern  Gulf  of  Mexico 
draiimges.) 

20.').  Surface  water  supply  of  the  Ohio  anil  lower  eastern  Mississippi  river  drainages, 
1906. 
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206.  Surfaoo  water  supply  of  the  Great  Lakes  an<l  St.  Lawrence  River  drainage.^.  1906. 

207.  Surface  water  supply  of  the  upper  Mississippi  River  and  Hudson  Ray  drainages, 

1906. 

208.  Surface  water  supply  of  the  Missouri  River  drainage,  1906. 

209.  Surface  water  supply  of  the  lower  western  Afississippi  River  drainage,  1906. 

210.  Surface  water  supply  of  the  western  Gulf  of  Mexico  and  Rio  Grande  drainages, 

1906. 

211.  Surface  water  supply  of  the  Colonulo  River  <lrainage  alxrve  Yuma,  1906. 

212.  Surfa<-e  water  supply  of  the  Gnat  Rasin  drainage,  1906. 

212.  Surfai'e  water  .supply  of  California,  1906.  (The  Great  Basin  and  Pa<-ific  Ocean 
drainages  in  California  and  Colorado  River  drainage  helow  Y\inia.) 

214.  Surface  water  supply  of  the  North  Pacific-  Coast,  1906. 

The  records  at  most  t>f  the  station-s  discus.scd  in  these  reports  extend 
over  a .series  of  years.  An  index  of  tlie  reports  containing  such  records 
up  to  and  including  1903  has  been  puhli.shed  in  Water-Supply  Paper 
No.  119.  The  following  table  give.s,  bj'  }'ears  and  primary  drainage 
basins,  the  numbers  of  the  papers  on  surface  water  supply  puhli.shed 
from  1901  to  1906: 

Numbers  of  Water-Supply  Papers  rontaininy  results  of  stream  meojmrements,  190t-^]90C,a 


Atlantic  coaat  of  New  England  drainage 

Hudson,  Passaic,  Raritan,  and  Delaware  river  drainages 

Siuauehanna,  Gunpowder,  Patapsco,  Potomac,  James,  Uoa- 

noVe,  and  Yadkin  river  drainages 

Santee,  Savannah,  Ogee<’he«,  and  Altamaha  rivers  and  eastern 
Gulf  of  Mexico  drainages 

Ohio  and  lower  eastern  Mississippi  river  drainages 

Great  Lakes  and  St.  Lawrence  River  drainagi>s 

Hudson  Bay  and  upper  eastern  and  w’estem  Mississippi  River 
drainagCvS 

Missouri  River  drainage 

Meramec,  Arkan.nas,  Red,  an<l  low’er  western  MlMissippi  river 

drainages 

Western  Gulf  of  Mexico  and  Rio  Grande  drainages 

Colorado  River  drainage,  al>ove  Yiuna 

The  Great  Basin  drainage 

The  Great  Basin  and  Pacific  Ocean  drainagi's  in  ('aiifomia,  ami 

Colorado  River  drainage,  Iwlow  Ymna 

North  Puclflo  Coast  drainage 

o Reports  containing  data  for  years  prior  to  IWU  are  nnle<l  in  the  series  list  at  the  end  of  this  pafier 

DEFINITIONS. 

The  volume  of  water  flow-ing  in  a stream — the  “run-off”  or  “dis- 
charge”— i.s  expressed  in  various  terms,  each  of  which  has  become 
as.sociated  wdth  a certain  class  of  work.  These  terms  may  be  divided 
into  tw'O  groups:  ( 1)  Those  which  represent  a rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miner’s  inches,  and  run-off  in  second-feet  per 
square  miie,  and  (2)  those  wliich  repre.sent  the  actual  quantity  of  water, 
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as  run-off  in  depth  in  inches  and  acre-feet.  They  may  be  defined  as 
follows: 

“Second-foot”  is  an  abbreviation  for  cubic  foot  per  second  and  is 
the  quantity  of  water  flowing  in  a stream  1 foot  wide,  1 foot  deep,  at 
a rate  of  1 foot  per  second.  It  is  generally  used  as  a fundamental  unit 
from  which  others  are  computed. 

“Gallons  per  minute”  is  generally  u.sed  in  connection  with  pumping 
and  city  water  supply. 

The  “ miner’s  inch”  is  the  quantity  of  water  that  paases  through  an 
orifice  1 inch  square  under  a head  which  varies  locally.  It  has  been 
commonly  used  by  miners  and  irrigators  throughout  the  West  and  is 
defined  by  statute  in  each  State  in  which  it  is  used. 

“Second -feet  per  square  mile”  is  the  average  number  of  cubic  feet 
of  water  flowing  per  second  from  each  square  mile  of  area  drained,  on 
the  assumption  that  the  run-off  is  distributed  uniformly  both  as 
regards  time  and  area. 

“Run-off  in  inches”  is  the  depth  to  which  the  drainage  area  would 
be  covered  if  all  the  water  flowing  from  it  in  a given  period  were  con- 
served and  uniformly  di.stributed  on  the  surface.  It  is  used  for  com- 
paring run-off  with  rainfall,  which  is  usually  expressed  in  depth  in 
inches. 

“Acre-foot”  is  equivalent  to  4.3,.560  cubic  feet,  and  is  the  quantity 
required  to  cover  an  acre  to  the  depth  of  1 foot.  It  is  commonly  used 
in  connection  with  storage  for  irrigation  work.  There  is  a convenient 
relation  between  the  .second-foot  and  the  acre-foot:  One  .second-foot 
flowing  for  twenty-four  hours  will  deliver  86,400  cubic  feet , or  appro .\i- 
mately  2 acre-feet. 

KXPI.ANATION  AND  USE  OF  TABI.F.S. 

For  each  regular  gaging  station  are  given,  as  far  as  available,  the 
following  data: 

1 . Description  of  station. 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Rating  table. 

.5.  Table  of  monthly  and  J’early  discharges  and  run-off. 

6.  Tables  .showing  di.scharge  and  horsepower  and  the  number  of 
days  during  the  year  when  the  same  are  available. 

The  descript  ions  of  stations  give  such  general  informat  ion  about  t he 
locality  and  equipment  as  would  enable  the  reader  to  find  and  use  the 
station,  and  they  al.st)  give,  as  far  as  possible,  a complete  history  of  all 
the  changes  that  have  occurred  since  the  establishment  of  the  stat  ion 
that  would  be  factors  in  using  the  data  collected. 

The  di.scharge-ineasurement  table  gives  the  results  of  the  discharge 
measurements  made  during  the  year,  including  the  date,  nJlne  of  the 
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hvdrographer,  width  aud  area  of  cross  section,  gap;e  height,  and  dis- 
charge in  second-feet. 

The  table  of  daily  gage  heights  gives  the  daily  fluctuatioiw  of  the 
surface  of  the  river  as  found  from  the  mean  of  the  gage  readings 
taken  each  day.  The  gage  height  given  in  the  table  represents  the 
elevation  of  the  surface  of  the  water  above  the  zero  of  the  gage.  At 
most  stations  the  gage  is  read  in  the  morning  and  in  the  evening. 

The  di.scharge  measurements  and  gage  heights  are  the  ba.se  data 
from  which  the  other  tables  are  computetl.  In  cases  of  extensive 
development  it  is  e.xpecte<l  that  engineers  will  use  these  original  data 
in  making  their  calculations,  as  the  computations  made  by  the 
.Survey  are  based  on  the  data  available  at  the  time  they  are  made  and 
should  be  reviewed  and,  if  necessary,  revised  when  additional  data 
are  available. 

The  rating  table  gives  the  rlLscharge  in  second-feet  corresponding  to 
various  stages  of  the  river  as  given  by  the  gage  heights.  It  is  pub- 
li.she<l  to  enable  engineers  to  determine  the  daily  discharge  in  case 
this  information  is  de.sired. 

In  the  table  of  monthly  di.scharge  the  column  headed  “Maximum” 
gives  the  mean  flow'  for  the  day  when  the  mean  gage  height  was  high- 
est, and  it  is  the  flow  as  given  in  the  rating  table  for  that  mean  gage 
height.  As  the  gage  height  is  the  mean  for  the  day,  there  might  have 
been  short  periods  w'hen  the  water  was  higher  and  the  corresponding 
discharge  larger  than  given  in  this  column.  Likewise  in  the  column 
of  “Minimum”  the  quantity  given  is  the  mean  flow  for  the  day  when 
the  mean  gage  height  was  lowest.  The  column  headed  “Mean”  is 
the  average  flow  for  each  .second  during  the  month.  I'pon  this  the 
computations  for  the  remaining  columns,  which  are  defined  on 
page  4,  are  ba.sed. 

The  values  in  the  table  of  monthly  di.scharge  are  intended  to  give 
only  a general  idea  of  the  conditions  of  flow  at  the  station,  and  it  is  not 
expected  that  they  will  be  used  for  other  than  preliminary  estimates. 

In  most  work  where  data  in  regard  to  flow  are  u.s«>d  the  regimen  of 
flow  is  of  primary  importance.  Therefore  for  the  princii)al  stations 
tables  have  been  prepared  .showing  the  hors<>power  that  can  he  devel- 
op«l  at  various  rates  of  flow',  and  the  length  of  time  that  the.se  rates 
of  flow  and  the  corresponding  horsepow(*r  arc  available.  The.se 
tables  have  been  prepare<l  on  a basis  of  SO  per  cent  efficiency  on  the 
turbines,  and  the  horsepower  per  foot  of  fall  is  given  in  order  that  the 
reader  can  determine  the  horsepower  for  any  fall. 

In  the  computations  sufficient  significant  figures  haA  c been  used  .so 
that  the  percentage  of  error  in  the  table.s  w ill  not  in  general  exceed  1 
per  cent.  Therefore,  mo.st  of  the  values  in  the  tables  are  given  to 
only  three  .significant  figures.  In  making  the  various  computations 
Thatcher’s  .slide  rule,  Crelle’s  table.s,  and  conij)utation  maidiines  have 
been  generally  used. 
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In  order  to  give  engineers  an  idea  of  the  relative  value  the 
various  data  notes  in  regard  to  accuracy  are  given  as  far  as  pt  lible. 
This  accuracy  depends  on  the  general  local  conditions  at  the  ging 
stations  and  the  amount  of  data  collected.  Every  effort  poss  »le  is 
made  to  so  locate  the  stations  that  the  data  collected  will  give  high 
degree  of  accuracy.  This  is  not  always  possible,  but  it  is  cons  lered 
better  to  publish  rough  values  with  explanatory  notes  rather  tl  n no 
data. 

In  the  accuracy  notes  the  following  terms  have  been  used,  in  mat- 
ing the  probable  accuracy,  in  p<^r  cent,  of  the  mean  monthly  flow  As 
these  values  are  mean  values,  the  error  in  the  value  for  the  flow  < ' any 
individual  day  may  be  much  larger. 

Excellent  indicates  that  the  mean  monthly  flow  Ls  probably  iccu- 
rate  to  within  5 per  cent;  good,  to  within  10  per  cent;  fair,  to  v ithin 
1.5  per  cent;  approximate,  to  within  25  per  cent. 

CONVENIENT  EQmVAI.ENTS. 

Following  is  a table  of  convenient  equivalents  for  use  in  hydtaulic 
computations: 

1 sooond-foot  equals  40  California  miner’s  inehes  (law  of  Mari'h  23,  IKU). 

1 fweond-foot  equals  38.4  Colorado  miner's  inc-hes. 

1 second-foot  iquals  40  Arirxma  miner’s  inches. 

1 second-foot  equals  7.48  Uniud  States  gallons  per  second;  equals  448.8  gallons  j>er 
minute;  (>quals  646,272  gallons  for  one  day. 

1 se<-ond-f<K)t  eejuaLs  6.23  British  imperial  gallons  per  second. 

1 se<'ond-foot  for  one  y<ar  covers  1 square  mile  1.131  feet  or  13..'i72  in<-hes  ileep. 

1 second-fcM)t  for  ont«  year  equals  31,536,000  cubic  feet. 

1 second-foot  equals  about  1 acre-inch  per  hour. 

1 second-foot  for  one  day  covers  1 square  mile  0.03719  inch  deep. 

1 se<-ond-f<sjt  for  one  28-<lay  month  covers  1 square  mile  1.041  inches  deep. 

1 s«‘Cond  foot  for  one  29-day  month  covers  1 sqtiare  mile  1 .079  inches  deep. 

1 second-f«x>t  for  one  .30-<lay  month  covers  1 square  mile  1.116  inches  dis'p. 

1 second-foot  for  one  31-<lay  month  covers  1 square  mile  1.1.53  inches  deep. 

1 second-foot  for  one  day  equals  1.983  acre-feet. 

1 second-f(H>t  for  one  28-day  month  e<}uals  53.54  acr*'-fe<>t. 

1 s<-cond-f(K>t  for  one  29-day  month  e<{uals  57.52  acn--feet. 

1 s<‘ct>nd-f(x)t  for  one  30-day  month  (xjuals  59..50  a<’re-fe<*t. 

1 s«*cond-fix)t  f<ir  one  31-<lay  month  e<pials  61.49  acre-feet. 

100  California  miner’s  inch(S  ixpial  18.7  Unitcxl  .Statfs  gallons  per  second. 

100  California  miner’s  inclus  ixjual  96.0  Colorado  miner’s  inches. 

100  California  miner’s  inches  for  one  day  equal  4.96  acr<--f(X“l.  ^ 

100  Colorado  miner’s  inches  ex]ual  2.60  se>cond-feet. 

100  Cedeeraelo  miner’s  ine'hes  e-qual  19.5  Unitexl  .States  gallons  pe>r  sexonei. 

100  Coleiraelee  miner’s  inches  equal  104  California  miner’s  inches. 

100  Cedoraelo  raine-r’s  ine'hes  for  one  elay  exjual  5.17  ae-re-feet. 

100  Unite-d  .Stales  gallons  |>e'r  minute!  equal  0.2‘23  se>conel-feet. 

100  Unitexl  .Stales  galle.ns  pe'r  minute  fe>r  eene-  elay  eejual  0.442  ae-re-fex)t. 

1.000. 000  Unitexl  Slates  galloiw  per  elay  equal  1..53  sex'ond-fex't. 

1.000. 000  Unitexl  Slates  gallons  equal  3.07  ae're-ftx!t. 

1.000. 000  cubic  feet  equal  22.95  acre-feet. 
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1 acre-foot  equals  325,850  gallons. 

1 inch  deep  on  1 square  mile  equals  2, 32:!, 200  cubic  fwt. 

1 inch  deep  on  1 square  mile  e<iuals  0.0737  second-foot  per  year. 

1 foot  equals  0.3048  meter. 

1 mile  equals  1.60935  kilometers. 

1 mile  equals  5,280  feet. 

1 acre  equals  0.4047  hectare. 

1 acre  equals  43,560  square  feet. 

1 acre  equals  209  feet  square,  nearly. 

1 square  mile  equals  2.59  square  kilometers. 

1 cubic  foot  equals  0.0283  cubic  meter. 

1 cubic  foot  equals  7.48  gallons. 

1 cubic  foot  of  water  weighs  62.5  pounds. 

1 cubic  meter  per  minute  equals  0.5886  m*coml-foot. 

1 horsepower  equals  550  foot-pounds  per  second. 

1 horsepower  equals  76.0  kilogram-meters  per  se<  <jud. 

1 horsepower  equals  746  watts. 

1 horsepower  equals  1 Bccond-f(K)t  falling  8.80  fwt. 

IJ  horsepower  equal  atx)Ut  1 kilowatt. 

To  calculate  water  jsiwer  (juickly : ^'"1  ^=n,.t  borsejsiwer  on  water 

■wheel,  rtalizing  80  jier  cent  of  theoretical  iH)wer. 

FIELD  METHODS  OF  MEASURING  STREAM  FLOW. 

Tho  methods  used  in  collecting  these  data  and  in  irreparing  them  for 
publication  are  given  in  detail  in  Water-Supply  Papers  No.  94  (Hydro- 
grapliic  Manual,  U.  S.  Geol.  Surv'ey)  and  No.  95  (Accuracy  of  Stream 
Measurements) . In  order  that  those  who  use  this  report  may  readily 
become  acquainted  with  the  general  methods  employed,  the  following 
brief  descriptions  are  given: 

Streams  may  be  divided,  with  respect  to  their  physical  conditions, 
into  three  classes:  (1)  Those  with  pennanent  beds;  (2)  those  with 
beds  which  change  only  during  extreme  low  or  high  water;  and  (3) 
those  with  constantly  shifting  beds.  In  determining  the  daily  flow 
sjiecial  methods  are  necessary  for  each  class.  The  data  on  which  the 
determinations  are  based  and  the  methods  of  collecting  them  are, 
however,  in  general  the  same. 

There  are  three  distinct  methods  of  determinuig  tho  flow  of  open- 
channel  streams:  (1)  By  measurements  of  slope  and  cross  section 
and  the  use  of  Chezy’s  and  Kuttcr’s  formulas;  (2)  by  means  of  a weir, 
(3)  by  measurements  of  the  velocity  of  the  current  and  of  tho 
area  of  the  cross  section.  The  method  chosen  for  any  case  depends 
on  the  local  physical  conditions,  tho  degree  of  accuracy  desired,  the 
funds  available,  and  the  length  of  time  that  the  record  is  to  be 
continued. 

Slope  method. — Much  information  has  been  collected  relative  to  the 
coeflicients  to  be  used  in  the  Oiezy  formula,  v — C\/Rs.  This  has  been 
utilized  by  Kutter,  both  in  developing  his  formula  for  c and  in  deter- 
mining the  values  of  the  coefficient  n which  appears  therein.  The 
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results  obtained  by  the  slope  method  are  in  {general  only  roughly 
approximate,  owing  to  the  difficulty  in  obtaining  accurate  data  and 
the  uncertainty  of  the  value  for  n to  bo  used  in  Kutter’s  formula.  The 
most  common  use  of  tliLs  method  Ls  in  estimating  the  flood  discharge 
of  a stream  when  the  only  data  available  are  the  cross  section,  the 
slope  as  shown  by  marks  along  the  bank,  and  a knowledge  of  the  gen- 
eral conditions. 

llWr  method. — Wlien  fujids  are  available  and  the  conditions  are 
such  that  shar})-<U'csted  weim  can  be  erected,  these  offer  the  best  facili- 
ties for  determining  flow.  If  dams  are  suitably  situated  and  con- 
structed, they  may  be  utili/x'd  for  obtaining  reliable  measurements  of 
flow.  The  conditions  necessary  to  insure  good  results  may  be  divided 
into  two  classes:  (1)  Those  relating  to  the  physical  characteristics  of 
the  dam  itself,  and  (2)  those  relating  to  the  diversion  and  use  of 
water  around  and  through  the  dam. 

The  physical  requirements  are  as  follows:  (a)  Sufficient  height  of 
dam,  so  that  backwater  will  not  interfere  with  free  fall  over  it;  (6) 
absence  of  leaks  of  appreciable  magnitude;  (c)  topography  or  abut- 
ments which  confine  the  flow  over  the  dam  at  high  stages;  (</)  level 
crests  which  are  kej)t  free  from  obstructions  caused  by  floating  logs 
or  ice;  (c)  crests  of  a type  for  which  the  coefficients  to  bo  used  in 
Q — chh^,oT  some  similar  standard  weir  formula,  are  known  (.see 
Water-Supply  Papers  Xos.  ISO  and  200“);  if)  either  no  flashboards  or 
e.xceptional  care  in  reducing  leakage  through  them  and  in  recording 
their  condition. 

Preferably  there  should  bo  no  diversion  of  water  through  or  around 
the  dam.  Generally,  however,  the  dam  is  built  for  purposes  of  j)ower 
or  navigation,  and  part  or  all  of  tlif  water  flowing  past  it  is  diverted 
for  .such  uses.  This  water  Ls  measured  and  added  to  that  jiassing  over 
the  dam.  To  iiusuro  accuracy  in  such  determinations  of  flow,  the 
amount  of  water  diverted  should  be  reasonably  constant.  Further- 
more, it  should  be  so  diverted  that  it  can  be  measured,  either  by  a 
weir,  a cun-ent  meter,  or  a simple  system  of  water  wheels  which  are  of 
standard  make,  or  which  have  been  rated  as  metei’s  under  working 
conditions  and  so  installed  that  the  gate  oj)enings,  the  heads  under 
which  they  work,  and  their  angular  velocities  may  be  acciu'atelj" 
observed. 

The  combination  of  physical  conditions  and  uses  of  the  water 
should  be  such  that  the  determinations  of  flow  will  not  involve,  for  a 
critical  stage  of  considerable  duration,  the  use  of  a head  on  a broad- 
crested  dam  of  less  than  G inches.  Moreover,  when  all  other  condi- 
tions are  good,  tlie  cooperation  of  the  owners  or  operators  of  the  plant 
is  still  essential  if  reliable  results  are  to  be  obtained. 

a Wal.er-Supi)Iy  rapor  No.  200  replaces  No.  150,  the  edition  of  wliich  lm.«?  Iw'en  rxlmutited. 
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A gaging  station  at  a weir  or  dam  has  the  general  advantage  of  con- 
tinuity of  record  tlu’ough  the  period  of  ice  and  floods  and  t he  disad- 
vantages of  uncertainty  of  coefTicient  to  be  used  in  the  weir  formula 
and  of  complications  in  the  diversion  and  use  of  the  water. 

Velocity  method. — The  detennination  of  the  quantity  of  water  flow- 
ing past  a certain  section  of  a stream  at  a given  time  is  termed  a dis- 
charge measurement.  This  quantity  is  the  product  of  two  factors — 
the  mean  velocity  and  the  area  of  the  cross  section.  The  mean 
velocity  is  a function  of  surface  slope,  wetted  perimeter,  rougluiess  of 
bed, and  the  channel  conditions  at,  a hove,  and  below  the  gaging  section. 
The  area  depends  on  the  contour  of  the  bed  and  the  fluctuatioiLs  of 
the  water  surface.  The  two  j)rincipal  ways  of  measuring  the  velocity 
of  a stream  are  by  floats  and  current  meters. 

Great  care  is  taken  in  the  selection  and  equipment  of  gaging  sta- 
tions for  determining  discharge  by  velocity  measurements,  in  order 
that  the  data  may  have  t he  required  degree  of  accuracy.  Their  es.sen- 
tial  requirements  are  practically  the  same,  whether  the  velocity  Is 
determined  by  meters  or  floats.  They  are  located,  as  far  as  possible, 
where  the  channel  is  straight  both  above  and  below  the  gaging  sec- 
tion; where  there  are  no  cross  currents,  backwater,  or  boils;  where  the 
bed  of  the  stream  is  reasonably  free  from  large  projections  of  a per- 
manent character,  and  where  the  banks  are  high  and  subject  to  over- 
flow only  at  flood  stages.  The  station  must  be  so  far  removed  from 
the  effects  of  tributary  streams  and  of  dams  or  other  artificial  obstruc- 
tions that  the  gage  height  shall  be  an  index  of  the  discharge. 

Certain  permanent  or  semipermanent  structures,  usually  referred 
to  as  “equipment,”  are  generally  pertinent  to  a gaging  station. 
These  are  a gage  for  determining  the  fluctuations  of  the  water  sur- 
face, bench  marks  to  which  the  datum  of  the  gage  is  referred,  perma- 
nent marks  on  a bridge  or  a tagged  line  indicating  the  points  of  mcas- 
mement,  and,  where  the  current  is  swift,  some  appliance  (generally 
a secondary'  cable)  to  hold  the  meter  in  position  in  the  wafer.  As  a 
rule  the  stations  are  located  at  bridges  if  the  channel  conditions  are 
satisfactory',  as  from  them  the  observations  can  more  readily  be  made 
and  the  cost  of  the  equipment  is  small. 

The  floats  in  common  use  are  the  surface,  subsurface,  and  tube  or 
rod  floats.  A corked  bottle  with  a flag  in  the  top  and  weighted  at  the 
bottom  makes  one  of  the  most  satisfactory  surface  floats,  as  it  is 
affected  but  little  by  wind.  In  case  of  flood  measurements  good 
results  can  be  obtained  by  observing  the  velocity  of  floating  cakes  of 
ice  or  debris.  In  case  of  all  surface-float  measurements  coefficients 
must  be  used  to  reduce  the  observed  velocity  to  the  mean  velotuty. 
The  subsurface  and  tube  or  rod  floats  are  intended  to  give  directly  the 
mean  velocity  in  the  vertical.  Tubes  give  excellent  results  when  the 
channel  conditions  are  good,  as  in  canals. 
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In  measuring  velocity  by  a float,  observation  is  made  of  tbe  time 
taken  by  the  float  to  pass  over  the  “run,”  a selected  stretch  of  river 
from  50  to  200  feet  long.  In  each  discharge  measurement  a large 
number  of  velocity  determinations  are  made  at  different  points  acro.ss 
the  stream,  and  from  these  observations  the  mean  velocity  for  the 
whole  section  is  determined.  This  may  bo  done  by  plotting  the  mean 
positions  of  the  floats,  as  indicated  by  the  distances  from  the  bank,  as 
ordinates  and  the  corresponding  times  as  abscissas.  A curve  tlmough 
these  points  shows  the  mean  time  of  run  at  any  point  acro.ss  the 
stream,  and  the  mean  time  for  the  whole  stream  Is  obtained  hy 
dividing  the  area  bounded  by  this  curve  and  its  axis  by  the  width. 
The  length  of  the  run  divided  by  the  mean  time  gives  the  mean 
velocity. 

The  area  used  in  float  measurements  is  the  mean  of  the  areas  at  the 
two  ends  of  the  run  and  at  several  intermediate  sections. 

The  essential  parts  of  the  current  meters  in  use  are  a wheel  of  some 
type,  so  constructed  that  the  impact  of  flowing  water  causes  it  to 
revolve,  and  a device  for  recording  or  indicating  the  number  of  revo- 
lutions. The  relation  between  the  velocity  of  the  moving  water  and 
the  revolutions  of  the  wheel  is  determined  for  each  meter.  This  rat- 
ing Is  done  by  drawing  the  meter  through  still  water  for  a given  dis- 
tance at  different  speeds  and  noting  the  number  of  revolutions  for 
each  run.  From  these  data  a rating  table  is  prepared  which  gives 
the  velocity  per  second  for  any  number  of  revolutions. 

Many  kinds  of  current  meU'rs  have  been  constnicted.  They  niay, 
however,  bo  cla.ssed  in  two  general  tyj)es — those  in  which  the  w'heel  is 
made  up  of  a series  of  cups,  as  the  Price,  and  those  having  a screw- 
propeller  w'heel,as  thti  Haskell.  Each  meter  has  been  developed  for 
use  under  some  special  condition.  In  the  ca.se  of  the  small  Price 
meter,  slu)wii  in  PI.  II,  B,  which  has  been  largely  developed  and 
f'.xtensively  used  by  the  United  States  Geological  Survey,  an  attempt 
has  been  made  to  get  an  instrument  which  could  be  used  under 
practically  all  conditions. 

Current-meter  measurements  may  bo  made,  from  a bridge,  cable, 
boat,  or  by  wading,  and  gaging  stations  may  be  classified  in  accord- 
ance with  such  use.  Fig.  1 shows  a typical  cable  station. 

In  making  tbe  mcjisurement  an  arbitrary  number  of  points  are  laid 
off  on  a line  per|)endicular  to  the  thread  of  the  stream.  The  points  at 
which  the  veUx-ity  and  dej)th  are  observ'ed  are  known  as  measuring 
points,  and  are  usually  fi.\ed  at  regular  intervals,  varying  from  2 to  20 
feet,  depending  on  the  size  and  condition  of  the  stream.  Perpendicu- 
lars dropped  from  the  measuring  j>oints  divide  the  gaging  section  into 
strips.  For  each  strip  or  p>air  of  strips  the  mean  velocitj',  area,  and 
discharge  are  determined  indej>endently,  so  that  conditions  existing 
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in  one  part  of  the  stream  may  not  be  extended  to  parts  where  they  do 
not  apply. 

Three  classes  of  methods  of  measuring  velocity  with  current  meters 
are  in  general  use — multiple-point,  single-point,  and  integration. 

The  three  principal  multiple-point  methods  in  general  use  are  the 
vertical  velocity-curve;  0.2  and  0.8  depth;  and  top,  bottom,  and 
mid-depth. 

In  the  vertical  velocity-curve  method  a series  of  velocity  determina- 
tions are  made  in  each  vertical  at  regular  intervals,  usually  from  0.5 
to  1 foot  apart.  By  plotting  these  velocities  as  abscissas  and  their 
depths  as  ordinates,  and  drawing  a smooth  curve  among  the  resulting 
points,  the  vertical  velocity-curve  is  developed.  This  curve  shows 
graphically  the  magnitude  and  changes  in  velocity  from  the  surface 
to  the  bottom  of  the  stream.  The  mean  velocity  in  the  vertical  is  then 
obtained  by  dividing  the  area  bounded  by  this  velocity-curve  and  its 
axis  by  the  depth.  On  account  of  the  length  of  time  required  to 


make  a complete  measurement  by  this  method,  its  use  is  limited  to  the 
determination  of  coefficients  for  purposes  of  comparison  and  to  meas- 
urements imder  ice. 

In  the  second  multiple-point  method  the  meter  is  held  successively 
at  0.2  and  0.8  of  the  depth,  and  the  mean  of  the  velocities  at  these  two 
points  is  taken  as  the  mean  velocity  for  that  vertical.  On  the  assump- 
tion that  the  vertical  velocity-curve  is  a conunon  parabola  with  hori- 
zontal axis,  the  mean  of  the  velocities  at  0.22  and  0.79  of  the  depth 
will  give  (closely)  the  mean  velocity  in  the  vertical.  Actual  observa- 
tions under  a wide  range  of  conditions  show  that  this  second  multiple- 
point  method  gives  the  mean  velocity  very  closely  for  open-water  con- 
ditions, and  moreover  the  indications  are  that  it  holds  nearly  as  well 
for  ice-covered  rivers. 

In  the  third  multiple-point  method  the  meter  is  held  at  mid-depth, 
at  0.5  foot  below  the  surface,  and  at  0.5  foot  above  the  bottom,  and 
the  mean  velocity  is  determined  by  dividing  by  6 the  sum  of  the  top 
24686— IRR  211—08 2 
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velocity,  four  times  the  mid-depth  velocity,  ami  the  ht)ttoiu  vehxdty. 
This  method  may  be  iiKxlilied  by  ohsi-n'inf'  at.  0.2,  O.t),  and  0.8  depth. 

The  singhvj)oint  method  con.sists  iu  holding  the*  meter  either  at 
the  depth  of  the  thread  of  mean  velocity,  or  at  an  arhitraiy  depth 
for  which  the  coefficient  for  reducing  to  mean  velocity  has  been 
determined. 

E.xtensive  e.xperinx'nts  by  vertical  Aelocity-cur\"cs  show  that  the 
thread  of  mean  velocity  generally  occurs  at  from  0.5  to  0.7  of  the  total 
depth.  In  general  j)ractice  the  thread  of  mean  velocity  is  considered 
to  bo  at  0.6  depth,  at  which  j)oint  the  meter  is  held  in  a majority  of 
the  measurements.  A large,  number  of  vertical  velocity-curve  mea.s- 
urements,  taken  on  many  .streams  and  under  vaiying  conditions, 
show  that  the  average  coefficient  for  reducing  the  velocuty  obtained  at 
0.6  depth  to  mean  velocity  is  practically  unity. 

In  the  other  principal  singlivj)oint  method  tho  nu'b-r  is  held  near  the 
surface,  usually  1 foot  below,  or  low  enougb  to  be  out  of  the  effect  of 
the  wind  or  other  disturbing  influences.  This  is  known  as  the  sub- 
surface method.  The  cfn-flicient  for  reducing  the  velocity  taken  at 
tho  subsurface  to  the.  mean  has  been  found  to  be  from  0.S5  to  0.95, 
dejM-nding  on  the  stage,  vehnuty,  and  channel  conditions.  The  higher 
the  stage  the  larger  tho  coefficient.  This  method  is  sjx'cially  adapted 
for  flood  measurements,  or  when  the  velocity  is  so  great  that  the 
meter  can  not  be  kept  at  0.6  dc])tb. 

The  vertical-integration  mcthoil  con.sists  in  moving  the  meter  at  a 
slow,  uniform  sjx'cd  from  tln^  surface  to  the  bottom  and  back  again  to 
the  surface,  and  noting  the  number  of  revolutions  and  tho  time  taken 
in  the  operation.  This  method  has  the  advantage  that  the  velcK'ity 
at  each  point  of  the  vertical  is  measured  twice.  It  is  useful  as  a 
check  on  the  ]>oint  methods. 

The  area,  which  is  the  other  factor  in  the  vehx'ity  method  of  deter- 
mining the  discharge  of  a stream,  dejx'iuls  on  the  stage  of  the  river, 
which  is  ob.s(>rved  on  the  gage,  and  on  the  general  contour  of  the  bed 
of  tlie  stream,  wbich  is  determined  by  soundings.  The  soundings  are 
tisually  taken  at  each  measuring  point  at  the  time  of  the  discharge 
measurement,  either  by  using  the  meter  and  cable  or  by  a special 
sounding  line  or  rod.  For  streams  with  permanent  beds  standard 
cross  sections  are  irsually  taken  during  low  water.  The.se  sections 
.serve  to  clieck  the  soundings  which  are  taken  at  the  time  of  the  meas- 
urements, and  from  them  any  chang<^  whicli  may  have*  taken  place  in 
the  bed  of  the  stream  can  b(>  detected.  I'liey  are  also  of  value  in 
obtaining  the  area  for  use  in  comj)utat ions  of  high-water  measure- 
ments, as  accurate  soundings  are  hard  to  obtain  at  bigh  stages. 

In  computing  the  di.scharge  measurements  from  the  observed  vehx-i- 
ties  and  depths  at  various  points  of  measurement,  the  measuring  .st>c- 
tion  is  divided  into  elementary  stri])s,  as  shown  in  fig.  1,  and  the 
mean  velocity,  area,  and  di.scharge  are  determined  sej>arately  for  either 
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a sinjilp  or  a double  strip.  The  total  <li.seliar<4e  and  the  urea  are  the 
sums  of  tlitts«'  for  the  various  strips,  and  the  mean  veha-ity  is  obtained 
by  dividin';  the  total  <liseharge  by  the  total  area. 

The  determination  of  the  flow  of  an  ice-covered  stream  is  <lifl\cult, 
owinf;  to  diversity  and  instability  of  conditions  durin>;  the  winter 
jx'riod  and  als»>  to  lack  of  definite  information  in  repird  to  the  laws 
of  flow  of  water  under  ice.  The  method  now  enijiloyeil  is  to  make 
frequent  discharge  measureiuents  during  the  frozen  periials  liy  the 
0.2  and  O.S,  and  vertical  velocity-eun'e  methods,  and  to  keep  an 
accurate  record  of  the  conditions,  such  as  the'  frape  height  to  the  surface 
of  the  water  as  it  ri.ses  in  a hoh;  cut  in  the  ice,  the  thickness  and 
character  of  the  ice,  etc. 

From  these  data  an  aiipro.viinate  estimate  of  tlu'  daily  flow  can  be 
made  by  const  met  in<;  a ratin*;  curve  (really  a .si'ries  of  curves)  similar 
to  that  used  for  open  channels,  but  considerini;,  in  aildition  to  oaee 
heights  and  di.scharge,  the  varAunf;  thickne.ss  of  ice.  For  information 
ill  regard  to  flow  under  ice  cover  sec  AVuter-Supply  Paper  No.  187. 

OKKH  H MKTIIon.S  OF  COMPt  TIXO  Ui:.\-OKK. 

There  are  two  iirincipal  methods  of  determining  run-otf,  depending 
on  whether  or  not  the  bed  of  the  stream  is  jiermanent. 

For  stations  on  streams  with  permanent  beds  the  first  step  in  com- 
puting the  run-ofT  is  the  construction  of  a rating  table,  which  shows 
the  discharge  corresponding  to  any  stage  of  the  stream.  This  rating 
table  is  apjilied  to  the  record  of  stage  to  determine,  the  amount  of 
Water  flowing.  The  constniction  of  the  rating  table  dei>ends  on  the 
method  u.sed  in  measuring  flow. 

For  a station  at  a weir  or  dam  the  basis  for  the  rating  table  is  .some 
standard  weir  formula.  The  coefficients  to  be  u.sed  in  its  ap|)licution 
depend  on  the  ty]>e  of  dam  and  other  conilitions  near  its  crest.  After 
inserting  in  the  weir  formula  the  measured  length  of  crest  and  the 
assunieil  cmdlicient  the  discharge  is  com])uted  for  various  heads  and 
the  rating  table  constmeted. 

The  data  necessary  for  the  construction  of  a rating  table  for  a 
velocity-area  station  arc  the  results  of  the  discharge  measurements, 
which  include  the  record  of  stage  of  the  river  at  the  time  of  measure- 
ment, the  area  of  the  cro.ss  section,  the  mean  velocity  of  the  current, 
and  the  quantity  of  water  flowing.  A thorough  knowledge  of  the 
conditions  at  and  in  the  vicinity  of  the  station  is  also  neces.sary. 

The  construction  of  the  rating  table  depends  on  the  following  laws 
of  flow  for  ojien,  permanent  channels:  (1)  The  discharge  will  remain 
constant  so  long  as  conditions  at  or  near  the  gaging  station  remain 
constant;  (2)  the  ilischarge  will  be  the  .same  whenev<‘r  the  stream  is 
at  a given  stage  if  the  change  of  slo[)e  due  to  the  rise  and  fall  of  the 
stream  be  neglected;  (3)  the  discharge  is  a function  of  and  increases 
gradually  with  the  stage. 
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Tlie  plotting  of  results  of  the  various  discharge  measureinonts,  >ising 
gage  heights  as  ordinates,  and  discharge,  mean  velcK-ity,  and  area  as 
abscissas,  will  define  curves  which  show  tlie  discharge,  mean  vehn-ity, 
and  area  corresponding  to  any  gage  height.  For  the  develoj)ineiit  of 
these  curves  there  shoidd  be,  therefore,  a sufRcient  number  of  dis- 
charge measurements  to  cover  the  range  of  the  stage  of  the  stream. 
Fig.  2 shows  a tj-pical  rating  curve  with  its  corresponding  mean- 
velocity  and  area  curv'es. 

As  the  discharge  is  the  product  of  two  factors,  the  area  and  the 
mean  velocity,  any  change  in  either  factor  will  produce  a corre.spond- 
ing  change  in  the  discharge.  Their  curv'es  are  therefore  constructed 
in  order  to  study  each  independently  of  the  other. 

The  area  curve  can  be  definitely  determined  from  accurate  sound- 
ings e.xtending  to  the  limits  of  high  water.  It  is  always  concave 
toward  the  horizontal  axis  or  on  a straight  line,  unless  the  banks  of 
the  stream  are  overhanging. 

The  form  of  the  mean-velocity  curve  depends  chiefly  on  the  surface 
slope,  the  roughness  of  the  bed,  and  the  cross  section  of  the  stream. 
Of  these,  the  sloj)e  is  the  principal  factor.  In  accordance  with  the 
relative  changes  of  these  factors  the  curve  may  be  either  a straight 
line,  convex  or  concave  toward  either  axis,  or  a combination  of  the 
three.  From  a careful  study  of  the  conditions  at  any  gaging  station 
the  form  which  the  vertical-velocity  curve  will  take  can  be  jireilicted, 
and  it  may  be  extended  with  reasonable  certainty  to  stages  beyond 
the  limits  of  actual  measurements.  Its  principal  use  is  in  connection 
with  the  area  curx'c  in  hx^ting  errors  in  discharge  measurements  and 
in  constructing  the  rating  table. 

The  discharge  curve  is  defined  primarily  by  the  measurements  of 
discharge,  which  arc  studied  and  weighted  in  accordance  with  the 
local  conditions  e.xisting  at  the  time  of  each  measurement.  The  curve 
may,  however,  best  be  located  between  and  beyond  the  measurt>- 
ments  by  means  of  curves  of  area  and  mean  velocity.  The  discharge 
curve  under  normal  conditions  is  concave  toward  the  horizontal  a.xis 
and  is  generally  parabolic  in  form. 

In  the  ])reparation  of  the  rating  table  the  di.scharge  for  eacli  tenth 
or  half  tenth  on  the  gage  is  taken  from  the  curve.  The  dilferences 
between  successive  discharges  are  then  taken  and  adjusted  according 
to  the  law  that  they  shall  either  be  constant  or  increasing. 

The  determination  of  daily  discharge  of  streams  with  changeable 
beds  is  a difficult  problem.  In  case  there  is  a weir  or  dam  available,  a 
condition  which  seldom  exists  on  streams  of  this  cla.ss,  the  clischarge 
can  be  determined  by  its  use.  In  case  of  velocity-area  stations  frtv 
quent  discdiarge  measurements  must  be  made  if  the  determinations  of 
flow  are  to  be  other  than  rough  approximations.  For  stations  with 
beds  which  shift  slowly  or  are  materially  changed  only  during  floods 
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rating  tables  can  be  prepared  for  ]x>riods  between  such  changes  and 
satisfactory  results  obtained  with  a limited  number  of  measurements, 
provided  that  some  of  them  arc  taken  soon  after  the  change  occurs. 
For  streams  with  continually  shifting  beds,  .such  as  the  Colorado  and 
Uio  Grande,  discharge  measurements  should  he  ma<le  even,-  two  or 
three  days  and  the  discharges  for  intervening  days  obtained  either  by 
interpolation  modified  h)'  gage  height  or  by  Professor  Stout’s  method, 
which  has  been  described  in  fidl  in  the  Nineteenth  Annual  Report  of 
the  United  States  Geological  Survey,  Part  IV,  i>age  323,  and  in  the 
Engineering  News  of  April  21,  lt)04.  This  method,  or  a graphical 
application  of  it,  is  also  much  list'd  in  determuiing  the  flow  at  stations 
where  the  bed  shifts  hut  slowly. 
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COLORADO  RI\'ER  DRAINAGE  BASIN. 

OEXKIl.VT.,  l)KSCUIl*'nOX. 

Colorado  River  is  formed  in  the  southeastern  part  of  ITah  by  the 
junction  of  Grand  and  Green  riv'ers.  Tlie  Green  is  larger  than  the 
Grand  and  is  the  upward  continuation  of  the  Colorado.  Including 
the  Green  the  entire  length  of  the  Colorado  is  about  2,000  miles. 
The  region  drained  is  about  800  miles  long,  varies  in  widtli  from  300 
to  500  miles,  and  contains  about  300,000  square  miles.  It  com- 
prises the  southwestern  part  of  Wyoming,  the  western  part  of  Colo- 
rado, the  eastern  half  of  Utah,  practically  all  of  Arizona,  and  small 
portions  of  California,  Nevada,  New  Mexico,  and  old  Mexico.  Most 
of  this  area  is  arid,  the  mean  annual  rainfall  being  about  SJ  inches. 
The  streams  receive  their  supply  from  the  melting  snows  on  the  high 
mountains  of  Wyoming,  Utah,  and  Colorado. 

There  are  two  distinct  portions  of  tlie  basin  of  tlie  Colorado.  The 
lower  third  is  hut  little  above  the  level  of  the  sea,  tliough  here  and 
there  ranges  of  mountains  rise  to  elevations  of  2,000  to  6,000  feet. 
This  part  of  the  valley  is  hounded  on  the  north  by  a line  of  cliffs 
which  present  a hold,  often  vertical,  step  of  hundreds  or  thou.sands 
of  feet  to  the  table-land  above.  The  upper  two-tliirds  of  the  basin 
stands  from  4,000  to  8,000  feet  above  sea  level,  and  is  bordered  on 
the  east,  west,  and  north  by  ranges  of  snow-clad  mountains  which 
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attain  altitudes  vandn"  from  8,0t)0  to  14,000  feet  above  sea  level. 
Thnjugh  this  plateau  the  Colorado  and  its  tributaries  have  cut  narrow 
goi^es  or  canyons  in  which  they  flow  at  almost  inaccessible  depths. 
At  points  where  lateral  streams  enter,  the  canyons  are  broken  by 
narrow  transverse  A'alleys,  diversified  by  bordering  willows,  clumps 
of  box  elder,  and  small  groves  of  cottonwood.  The  wfiiole  ujtjier 
ha.sin  of  the  Colorado  is  traversed  bj-  a labyrinth  of  these  caimins, 
most  of  which  are  dra*  during  the  greater  portion  of  the  year,  and 
carr}'  water  only  during  the  melting  of  the  snow  and  the  brief  period 
of  the  autumnal  and  spring  rains. 

As  a matter  of  convenience  the  tirainage  area  has  been  divided 
into  three  ba.sins:  (1)  Green  Kiver  basin,  (2)  Grand  River  basin,  and 
(3)  Colorado  Kiver  below  the  junction  of  Grand  and  Green  rivers, 
and  each  of  the.se  ba.sins  is  subdivided  to  allow  the  sejiarate  de-scrij)- 
tion  of  branches  of  the  main  river. 

tiREEX  KIVER  DRAINAGE  UAiSIN. 

AREA  AND  EXTENT. 

Green  River  and  its  tributaries  drain  an  area  rudely  triangular  in 
outline,  bounded  on  the  north  and  east  b\-  the  Wind  Ifiver  Moun- 
tains and  the  ranges  forming  the  Continental  Divide,  on  the  .south 
and  east  by  the  White  Kiver  Plateau  and  the  Roan  or  Book  Cliffs, 
and  on  the  north  and  west  hy  the  Gros  Ventre  and  Wyoming  moun- 
tains and  the  great  Wasatch  Range.  The  greatest  length  of  the 
hasin,  north  and  south,  is  about  370  miles.  In  an  east-west  direc- 
tion it  mea.sures  at  its  widest  point  about  240  miles.  The  total  drain- 
age area  is  appro.ximately  41,000  sipiare  miles. 

The  area  includes  a large  part  of  western  Wyoming,  northwestern 
Gilorado,  and  eastern  Utah.  The  Ihnta  and  Uncompabgre  Indian 
reservations  are  located  in  this  basin  in  northeastern  Utah. 

•\s  a matter  of  convenience  the  main  river  is  described  first  and 
the  tributary  streams,  beginning  at  the  headwaters,  afterwards. 

GREEN  RIVER. 

DESCKIPTION  OF  UASIX. 

Green  River  heads  on  the  west  slope  of  the  Wind  River  Mountains 
in  western  W yoming,  its  ultimate  source  being  a number  of  small 
lakes  fed  by  the  glaciers  and  immense  snow  dejmsits  always  to  be 
found  on  Fremont  and  neighboring  peaks.  For  perhaps  2.5  miles  the 
river  flows  northwestward  through  the  mountains.  It  then  turns 
abruptly  and  runs  in  a general  southerly  direction  across  western 
Wyoming  into  Utah.  A few  miles  below  the  Wyoming-Utah  bound- 
ary another  sharp  turn  carries  the  river  eastward  along  the  Uinta 
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Mountains,  through  which  it  breaks  near  the  east  end  of  the  range. 
It  then  flows  southward  in  Colorado  for  about  25  miles,  turns  back 
into  Utah,  and  continues  to  flow  in  a southwesterly  and  southerly 
direction  until  it  unites  with  the  Grand  to  form  the  Colorado.  Its 
length,  measured  roughly  along  the  course,  is  approximately  425 
miles. 

The  topography  of  the  headwater  region  is  rugged  in  the  extreme. 
The  Wind  River  Range  on  the  east  and  the  Gros  Ventre  and  Wyoming 
ranges  on  the  northwest  and  west  gradually  close  in  as  they  extend 
southward,  forming  a basin  comprising  approximately  7,450  square 
miles  in  extent  above  the  gaging  station  at  Green  River,  Wyo.  The 
upper  part  of  this  basin  is  very  narrow,  but  southward  the  valley 
opens  out;  near  Fontanelle,  Wyo.,  it  is  several  miles  wide,  with 
benches  and  rolling  table-lands  extending  westward  to  the  foothills 
of  the  Wyoming  Range  and  eastward  to  the  bluffs  which  hug  the 
east  bank  of  the  river.  At  Green  Riv'er  the  valley  is  again  narrow — 
only  a few  hundred  yards  in  width — and  for  some  distance  southward 
the  river  runs  between  bluffs  standing  so  close  together  that  no  flood 
plain  is  seen.  Tliroughout  much  of  its  course  in  Utah  the  Green 
flows  tlirough  a succession  of  long,  deep,  narrow  canyons,  with  walls 
ranging  in  height  from  a few  hundred  to  as  many  thousand  feet, 
separated  by  short  vallej’s  containing  small  tracts  of  arable  lands. 

In  its  upper  course  the  Green  receives  as  tributaries  numerous 
streams  heading  in  the  Wind  River,  Gros  Ventre,  and  Wyoming 
ranges  of  mountains,  some  of  them  extending  so  far  back  into  the 
abrapt,  ragged  canyons  that  they  dovetail  with  streams  flowing  in 
opposite  directions.  The  most  important  of  these  tributaries  are 
Newfork  River,  Big  Sandy  Creek,  La  Barge  Creek,  Fontanelle  Creek, 
Black  Fork,  and  Henry  Fork.  South  of  the  Uinta  Mountains  the 
first  large  stream  flowing  into  the  Green  is  the  Yampa,  which  comes 
in  from  the  east  at  the  point  where  the  Green  turns  westward  to 
reenter  Utah  after  its  southward  journey  in  Colorado.  Farther 
south  Asldey  Creek  and  Uinta  and  White  rivers  discharge  their 
waters  to  the  Green,  .Ashley  Creek  and  the  Uinta  from  the  west  and 
the  White  from  the  east.  Below  this  point  the  only  tributaries  of 
importance  are  Minnie  Maud  Creek  ami  San  Rafael  River,  which 
enter  from  the  west,  the  latter  at  a point  about  32  miles  above  the 
junction  of  the  Green  and  the  Grand. 

The  geology  of  this  basin  is  described  in  the  Eleventh  Annual 
Report  of  the  United  States  Geological  and  Geographical  Survey  of 
the  Territories  for  1877,  F.  V.  Hayden  in  charge,  pages  509-646. 
Information  in  regard  to  the  hydrography  is  contained  in  the  first  to 
fourth  annual  reports  of  the  Reclamation  Service  and  in  other  United 
States  Geological  Survey  reports. 
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GREEN  RIVER  AT  GREEN  RIVER,  WYO. 

This  station  was  established  May  2,  1805,  near  tlie  pump  house  at 
a point  about  40  feet  below  the  bridge  of  the  Union  Pacific  Railroad, 
at  Green  River,  Wyo.  Since  that  date  it  has  been  maintamed  con- 
tinuously, except  for  a few  months  during  the  winter  and  during  the 
year  1900.  The  conditions  at  this  station  and  the  bench  marks  are 
described  in  Water-Supply  Paper  Xo.  175,  page  14,  where  are  given 
also  references  to  publications  that  contain  data  for  previous  years. 


Uucharge  meaimrrmentx  of  Green  Hirer  at  Green  Hirer,  Tlyo.,  in  ]906. 


Date. 

1 

Hytlrogrupher. 

, Width. 

A rea  of 
swTtion. 

heignt. 

Pls- 

1 charge. 

Fert. 

1 181 

278 
2MJ 
2S4 
i 2SA 

I 2H4 

2^^ 
284  : 

Sq.ft. 

.■>89 

921 

894 

1,150  1 
1,540  : 
1,.500  1 
: 1.370 

1,090  1 

Feft. 

1.50 

2.85 

2.G5 

3.35 

4. 10 
3.90 
3. 70 

3. 10 

1 Sfc.-/l. 

873 

3,040 

2,580 

4,200 

6,910 

6,340 

5,470 

3,460 

April  28 

May  5 

June  24 

do 

July  27 

a Right  chaiiiit'I  frozen  over,  no  flow. 


Daily  yaye  hriyhl,  in  feel,  of  Green  Hirer  at  Green  Hirer,  Wyo.,  for  1906. 


Day. 

Apr. 

May. 

June. 

July. 

A UR. 

Sept. 

Oct. 

, 

1.85 

2. 42 

4,15 

3.58 

2.80 

2.:i8 

1.40 

2 

1.60 

2.r,A 

3.78 

3. 42 

2.78 

2.38 

1.35 

3 

1.62 

2.55 

,3.58 

3.35 

2.68 

2.  .18 

\.3o 

4 

1.&5 

2.55 

3.42 

3.  .50 

2.  (iO 

2.30 

j.;« 

5 

1..52 

■2.72 

3.42 

3.68 

2.58 

2.25 

1.30 

6 

1.85 

3.00 

3.50 

3.75 

2.  .50 

2.25 

1.30 

7 

1.75 

2.<.»2 

3.75 

3.75 

2.50 

2. 12 

1.25 

8 

1.90 

2.M 

3.90 

3.85 

2. 42 

2.02 

1.25 

2.05 

2.M 

3,72 

3.JXI 

2.32 

1.92 

1.22 

10 

1.95 

2.S8 

3.50 

3.90 

2.m 

1.88 

1.20 

11 

2.40 

2.98 

3.40 

3-8.5 

2. 22 

1.80 

1.20 

12 

2.25 

3.22 

3.48 

3.82 

2. 12 

1.80 

1.20 

13 

2.25 

3.58 

3,  <J5 

3.80 

♦ 2.10 

1. 75 

1.18 

14 

2.(50 

3.88 

4.4S 

3.80 

2. 10 

1.75 

1.15 

15 

•>  r r 
■ 

4.00 

5.08 

3.90 

2.08 

1.82 

1. 15 

16 

2.30 

.3.95 

.5.38 

3.90 

2.05 

1.90 

1.15 

17 

2. 45 

3.(W 

5.2M 

3.82 

2.02 

1.90 

1.15 

U 

2.80 

3.70 

5.30 

3.72 

2.00 

1.82 

1. 15 

19 

2.HT, 

.3.52 

5. 22 

3. 55 

2.00 

1.78 

1.10 

30 

2. 75 

3.32 

4. 82 

.3.42 

1.98 

1.70 

1. 10 

21 

2.li0 

3. 22 

4.40 

3.  .12 

2.25 

1.65 

1.10 

22 

2.70 

S.a.') 

4.  15 

3.22 

2.  ;i5 

1.60 

1.20 

23 

3.00 

3.  .58 

3.  H.5 

3.  1.5 

2.  .50 

1.60 

1.,'iO 

21 

2. 90 

3. 80 

3.  90 

3. 15 

2. 78 

1..55 

1.40 

r, 

2.  yt) 

4.10 

3.88 

3. 20 

3.08 

1..55 

1.40 

36 

2.85 

4..^5 

3.70 

.1. 18 

3.25 

1..50 

1..10 

27 

2. 80 

4.45 

3.  .55 

3.98 

3.18 

1.50 

1..10 

28 

2.:a 

4. 45 

3. 45 

3.95 

3.00 

1.45 

1.30 

29 

2.  K) 

4. 50 

3.  45 

2.95 

2.82 

1.42 

1 «e> 

30 

2. 42 

4..V> 

3.  .52 

2.  S2 

2. 68 

1.40 

1.12 

31 

4.45 

2. 75 

2.42 

1.  10 
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SURFACE  WATER  SUPPLY,  1906. 


Rating  table  for  Green  River  at  Green  River,  \Vyo.,/or  1906. 


Gago 

D18- 

Gftgo 

Dis- 

CHRP 

Dis- 

Gage 

Dis- 

Gage 

Pis- 

height. 

charge. 

height. 

charge. 

height. 

charge. 

height. 

charge. 

hei^t. 

charge. 

Fert. 

Sre.-ft. 

Fret. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Fret. 

Sec.-ft. 

Fert. 

Sec.-ft. 

1. 10 

.'•00 

1.90 

1,290 

2.70 

2,K» 

3.50 

4,830 

4.00 

8,100 

1.20 

C.Vi 

2.00 

1,410 

2.80 

2,S«10 

3-60 

6,100 

4.80 

9,  TM 

1.30 

710 

2. 10 

1,540 

2.  ilO 

3,100 

3.70 

5,  .500 

5.00 

10.  .570 

1.40 

790 

2.30 

1,090 

t 3.00 

3,:ico 

3.  .80 

5,S*jO 

5.20 

11,4.30 

l.W 

. 87.'S 

2.30 

1.S.50 

.1.  to 

3,6:« 

3.CJ0 

6,210 

5.40 

12,2i«0 

1.00 

065 

2.40 

2,030 

3,30 

3,910 

4.00 

6,570 

1.70 

1,065 

2.50 

2,210 

3.30 

4,200 

4.20 

7,330 

1.80 

1,175 

2.60 

2,410 

3.40 

4.510 

4.40 

8,100 

Note.— The  above  table  is  applicable  only  for  opon>channel  conditions.  It  is  based  on  8 discharge 
measuroment.s  made  during  UiOC  and  is  well  dofinec!  ladwtsm  gage  heights  1.5  feet  and  4.5  feet.  It  may 
not  apply  strictly  from  August  to  Octol>er,  as  conditions  of  flow  may  have  changt'd  after  the  last 
measurement. 


Monthly  (lUcharye  of  Green  Rii'er  at  Green  Rivers  Wyo.,/or  190ft. 

[Prainage  area.  7,450  square  mik>s.] 


Month. 

Discharge 

in  second-feet.  i 

Total  in 
acre-fwt. 

j 

Itun-off. 

1 

Maxiinuin.  Minimiini. 

; Mean. 

Sec.-ft.  per 
sq.  mile. 

Depth  in 
inches. 

April 

3,300  ’ 

893 

1 2,040 

121.000 

0.274  ! 

0.31 

M’av 

8,700 

2, 000 

' s.aio 

;«)9.ooo 

.67.5 

.78 

12,200 

4,510 

6,830 

406.000 

.917  1 

1.02 

July 

6,210 

2,740 

4.H60 

299.000  1 

i . 652  ! 

. 75 

August 1 

4.0(50 

1,390 

2,240 

138.000  1 

; . :m  ! 

.35 

September 

1,990 

790 

1,260 

75,000  : 

. 169 

.19 

Octol)or 

790 

.5(50 

(lOn 

40.600  j 

.08(( 

. 10 

The  period 

i,.mouo  i 

1 1 

Note.— Values  are  rated  ns  follows:  April  to  August,  excellent:  September  and  October,  good. 


GREEN  RIVER  AT  JENSEN,  UTAH. 

This  station  was  established  November  7,  1903.  It  is  located  at 
Jensen  post-office,  about  300  feet  below  what  is  known  as  Billings 
Ferry,  15  miles  from  Vernal.  The  nearest  railroad  station,  Dragon, 
Utah;  is  about  40  miles  distant.  Brush  Creek  enters  the  river  IJ 
miles  above  the  station  and  Ashley  Creek  3 miles  below.  The  condi- 
tions at  this  station  and  the  bench  marks  are  described  in  Water- 
Supply  Paper  No.  175,  page  17,  where  are  given  al.so  references  to  pub- 
lications that  contain  data  for  previous  years. 

Discharge  measurements  of  Green  River  at  Jensen,  Utah,  in  1906. 


Date.  j 

Hydrographer. 

W Idth. 

1 

Area  of 
si'Ction. 

Gage 

height. 

Dis- 

charge. 

R.  I.  Met'ker . . 

Fret. 

475 

Sq.ft.  1 
2.580 

Fret. 

Sec.-ft. 
7.500 
20. 100 
14.300 
8.(520 

4.750 

1 .520 

4.a'i) 

s.  41 

July  21 

T.  E.  Bnck 

I :m 

2.Hii0 

(5.  10 
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Daily  tjoge  height y in  feety  of  Green  River  at  Jemen,  Utah,  for  J906. 


Day.  Mar. 

Apr 

May. 

June. 

July. 

Allg. 

Si>pt. 

1 > 

7. 18 

7.02 

11.30 

594 

4e»8 

442 

9 

&22 

15  30 

5 98 

4. Vi 

4.33 

3 

6.08 

7. 00 

15  m 

598 

4 51 

4 28 

•4 

5 82 

5 95 

5 86 

5 76 

4 4k 

4 41 

556 

5fl8 

5 76 

5 68 

4 40 

4 40 

508 

7.25 

5 70 

a 71 

4 36 

4 20 

5 21 

5 22 

598 

5 88 

4 30 

4 IS 

5 22 

5 60 

15  4(  '> 

7.06 

4 20 

4 00 

p 

5 44 

5 70 

15  U 

7.  10 

4 10 

5 79 

10 

5(41 

588 

15  56 

7.28 

4 01 

5 72 

587 

0.40 

5 64 

7.20 

3 92 

5 55 

5*22 

5 66 

9.  66 

7. 06 

588 

5 42 

13 S.R) 

5 68 

9.5^ 

15  12 

7.02 

a82 

535 

14 6.5M 

5 70 

laii 

15  68 

7. 00 

asK 

5 32 

15  35 

11.25 

7.00 

558 

5 28 

598 

15  22 

11.  78 

7.04 

5.'i0 

532 

5 95 

15  16 

15  55 

7.02 

a« 

5.18 

18 4.18 

5 35 

15  22 

11.51 

5 95 

5 4S 

5 78 

5f>5 

15  OK 

11.70 

5 70 

5 .‘iH 

4 42 

5 9('> 

505 

11. 16 

5 41 

550 

5 84 

7.32 

588 

10.52 

5 04 

5 50 

558 

7.:« 

15  15 

586 

588 

5 48 

5 52 

23 3 99 

7.;i5 

15:t4 

5 40 

5 72 

5 70 

5 60 

24 5.44 

7.58 

15  69 

&94 

558 

4Uti 

5 58 

25 6.98 

5 15 

11. 12 

8.73 

538 

458 

5 48 

26 8.85 

565 

11.  W) 

8.:i7 

529 

458 

542 

27 ft02 

5.10 

11.82 

7.  48 

525 

4.90 

5 40 

7.82 

11.76 

7.W 

5 12 

5 05 

5 40 

29 8.  .86 

7.45 

11.54 

7.38 

512 

4 92 

5:f7 

311 8.85 

7.32 

11.82 

7. 22 

4 99 

4.'j8 

535 

31 8.  05 

1,1.92 

4 75 

4 48 

Hatituj  tables  for  Green  Hirer  at  Jaisen,  Utah. 

MARCH  13  TO  JULY  6.  1906.« 


1 Oaw 
height. 

Dis-  C.a»' 

charge,  height- 

Dis> 

charge. 

> Oa^ 
1,  height. 

Dis- 

charg«*. 

(iago 

hfight. 

Dis- 

charge 

Oa»’ 

height. 

DIa-  1 
charge.  i 

Fret. 

See.-fl.  1 Frrt. 

Sec.’ft. 

I Feet. 

Sec.^t. 

6.2TO 

Ffft. 

Sec.-ft. 

Feet. 

Ser.-ft. 

400 

2.000 

500 

3.800 

(kOO 

7.00 

9.000 

9.00 

16. 100 

410 

2,  UiO 

5 10 

4,010 

l’  5 10 

6. 470 

7.20 

9.610 

5*20 

15  9X 

420 

2.310 

5*20 

4.2:10 

• 6.  *20 

6, 740 

7.  40 

10. 240 

5 40 

I7.i60 

430 

5.» 

4.4.'iO 

, 5 30 

7.010 

7.  tiO 

10.900 

9.60 

18.620 

4 40 

2.1W0 

5 40 

4.ii80 

ll  a 40 

7.290 

7.  8I» 

11.590 

580 

19.500 

: 450 

2.s;« 

5 50 

4,920 

5.50 

7.570 

8.00 

12.  .15) 

15  00 

*20.400 

4 60 

3.010  5(’>0 

5.  ItiO 

II 

7.8.50 

5*20 

13,510 

n.oo 

25.100 

4 70 

3.200 

5 70 

5.410 

' 5 70 

8.130 

540 

13.770 

15  00 

:iD.ooo 

480 

490 

3..‘i90 

5 80 
5‘I0 

6.  l>70 
5.9:ff) 

' 5 80 

590 

\ 

8,410 

8.700 

5 60 
580 

14. 

15. :tl0 

JULY  6 TO  OCTOBER  31.  1905.6 


530 

2,270 

4.00 

3.5% 

4. 

70 

5.5% 

,5.40 

6.740 

6.20 

8,920 

540 

2.440 

4.  10 

3.750 

4. 

80 

5,280 

5.% 

7.000 

5 40 

9,510 

3.50 

2.610 

4. 2tl 

3. 9fi0 

4. 

90 

5,510 

560 

7.260 

5 60 

10,120 

560 

2.790 

4.30 

4. 170 

5 

(X) 

5. 750 

5 70 

7,530 

580 

10, 750 

5 70 

2. 970 

4 40 

4. ,180 

& 

10 

5. 990 

580 

7.  XX) 

7.  (X) 

11,400 

580 

3. 160 

4.  50 

4.tion 

5 

20 

6.240 

590 

8.070 

7.20 

12,060 

590 



3.550 

4.60 

4.820 

& 

30 

6, 49U 

5(X) 

8,5% 

o This  tahl^  is  applicahio  only  (or  open-chiuinol  conditions.  It  i*  bniw'd  on  3 disfhar^moasunMnmta 
made  during  190G.  and  the  (onn  of  thn  I'.KM  ctirw,  and  is  well  defined  N'tween  gage  heights  6.5  fwtand 
10  feet.  From  Mairh  13  to  about  April  15.  It  may  give  values  a little  in  excess  of  the  tnie  dischaive. 

6 This  table  Is  applicable  only  for  open-channel  conditions.  It  is  based  on  1 dischaiite  measurement 
made  during  1906  and  the  form  of  the  19bi  nirve.  It  ts  not  well  defined  and  values  obtuiueU  from  it  arc 
liable  to  error  on  account  ol  cliangiug  conditions  of  flow. 
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SUBFACE  WATEE  SUPPLY,  1900. 

Monthly  discharge  of  Green  River  at  Jensen,  Utah,  for  1906. 

(Drainage  area,  26,600  square  miles.] 


Dlficluirgc  In  seoond-fcot. 

1 

1 

Run-off. 

Month. 

Muxlmum. ' 

1 

Minimum. 

Mean. 

acro-feet.  ' 

Sec.-ft.per 
fiq.  mile.  I 

Depth  In 
inebofl. 

March  13-31 1 

April 

May j 

J urie 

July ! 

August ' 

September ' 

The  period 

' 16.200 
14.7(10 
29.  (W) 
30,200 
12, 300 
5,870 
4.420  j 

1.990  , 
3.970 

9,670 
5,  uyo 
2.520 
2,240 

7. 340 
8.070 

19.400 

20. 400 
9.2.30 
S.H.'iO 
3,080 

276.000 
4.S0.(XX1 

1.190.000 

1.210.000 
5<i8.(X)0 

237.000 

183.000 

0.276 

.303 

.729 

.767 

.347 

.14.5 

.116 

' 0.19 

.34 
.84 
.86 
.40 
.17 
.13 

1 4. 

1 

1 

1 

i 

Note.— V’alues  are  rated  as  follows:  March  to  June,  good;  July  to  Ociolier,  fair. 

GREEN  RIVER  AT  GREENRIVER.  VTAH. 


This  station  was  established  October  21,  1894,  discontinued  in 
November,  1896,  and  reestablished  February  16,  1905.  It  is  located 
at  the  Rio  Grande  Western  Railway  bridge  at  Grecnriver  (formerly 
Blake),  Utah,  in  latitude  39°  north,  longitude  110°  9'  w&st,  in  the  San 
Rafael  quadrangle.  The  conditions  at  this  station  and  the  bench 
marks  are  described  in  Water-Supply  Paper  No.  175,  page  19,  where 
are  given  also  references  to  publications  that  contain  data  for  pre- 
vious years.  During  1906  the  gage  was  read  by  W.  E.  Richards  and 
G.  C.  Mead. 


Discharge  measurements  of  Green  River  at  Greenrirer,  Utah,  in  1906. 


Date. 

Hydrographer. 

Width. 

Ah'h  of 
section. 

Gage 

height. 

Dis- 

charge. 

April  17 

' H.  S.  Kleinschmidt 

left. 

462  , 

Sq.ft. 

2.770 

Fret. 

6.60 

Sec.-ft. 

10,400 

May  17 

1 E.  C.  Murphy 1 

472  , 

4,430 

9.81 

34.  oa) 

J UDO  8 

Thos.  Grieve 

472 

4,440 

9.80 

33,600 

Juno  29. 

do 

466 

3.820 

8.50 

22,600 

October  19 

1 

do 

j 400 

1.780 

4.60 

3,170 

Daily  gaye  height^  i7i  feety  of  Green  Riiery  at  Greenrii  ery  Utah,  for  1906. 


Day. 

Jan.  1 

1 Feb. 

L. 

' Mar.  ' 

^ Apr. 

May. ! 

June.  ^ 

■Toly.  .\ug. 

; Sei»l. 

! 1 

1 N»v.  ^ 

Dec. 

1 

3.60  I 

, 3.78 

3.90 

7.25 

7.a5 

in.  55  ! 

7.  a5  a 35 

6.  M 

• 1 
5. 00 

1 

4.  70 

3.  75 

2 

3.55 

a85  , 

. 3.90 

7.  15 

7.  .'io 

1 10.  75  1 

7. 75  ; a 45 

a 25 

4. 90 

5.  SO 

3.S5 

3 

.3.55 

3.  75 

3.90 

6.70 

7.  45 

10.95 

7. 85  , a 35 

a 10 

4.90 

5.  40  1 

4.  10 

4 

3.58 

3. 75 

4. 15 

a 50 

7.35 

11.25  ; 

, 7. 90  1 6. 40 

5. 95 

4.90 

a 50 

4.  65 

5 

3.00 

3.70 

4.20 

' a 40 

7.35 

1 11.55  1 

7.W  1 (5.30 

5.95 

4.90 

6.50 

4.80 

6 

3.60 

3.75  ' 

4.25 

! 6.30 

7.30 

11.50 

7.90  1 a IS 

a no 

X.KO  1 

6. 35 

4.  70 

7 

3.00 

4.00  : 

4.30 

a 15 

7.40 

11  40 

7.110  1 6.10 

a (X) 

4. 80 

5. 15  1 

4.  70 

8 

3.60 

ao5 

4.35 

5.70  , 

7.50 

U.50 

7.'.«)  1 (5.  (XI 

5.S5 

4.  (5 

6.00  ' 

4.80 

9 1 

1 3.60 

3.70  ' 

4.  45 

5.70  ' 

7 5.5 

ll.«>5 

7.  SO  5.90 

5.  7(J 

4.  70 

6.00  ' 

4.55 

10 

3.60 

3.55 

4.  45 

5.65 

7.  »i0 

H.<>5 

7,  .'4)  , 5.  S5 

5. 60 

4.70 

a no 

4.40 

1! 

3.60 

3.65 

4.  45  ' 

5.85 

8.25 

11.35 

7 90  5. 75 

5.55 

4. 70 

aoo 

4.30 

12 

3. 1'lO 

a 60 

4-  75 

a 15 

8.  60 

ll.  15 

7.90  .5.60 

5.  40 

4.  70 

4.95 

4. 45 

13 

3.70 

3.  .55 

5. 10 

a 10 

8.  85 

10.06 

7.  s5  5.  60 

5.30 

4. 70 

4.  w 

4.  40 

14 

3.80 

3.55 

5.6f» 

6. 10  , 

9.35 

9.  70 

7.80  1 5.1i0 

5 20 

4.  ro 

4.90 

A30 

15 : 

aho 

^ 65  . 

6.70  . 

a 20  , 

10. 05 

9.50 

7.  bO  1 5.  (i5 

5. 15  , 

4.ti0 

4.80 

4.40 
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Daily  gage  hi'ightj  in  feet,  of  Green  River,  at  Greenrxver,  Utah,  for  J90S — (^ontinueJ. 


Day. 

^ Jan. 

Fpb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

S4'pt. 

Oct. 

Nov. 

Dec. 

16.. 

..  3.  SO 

3.65 

5.65  ’ 

6.  ,55 

ia.3o 

9.35 

7. 75 

5.50 

5. 35 

4.60 

4.80 

4.35 

17.. 

..  3.W 

3.  60 

5. 50 

6.50 

10.20 

9.25 

7.70 

&.S0 

5. 25 

4.60 

4.80 

4.20 

18.. 

..  3.80 

3.  HO 

5.3t» 

6.  45 

10. 10 

9.40 

■ 7.70 

5.45 

5.40 

4.60 

4. 75 

4. 10 

19.. 

..  4.30 

3.  7.5 

8.20 

6.  ,50 

10. 2t> 

9.40 

7.  m 

5.30 

5 60 

4.5<) 

4.70 

4.00 

M,. 

..  4.45 

3.80 

5.00 

6.55 

10.10 

9.35 

7.65 

5.30 

5.36 

4.50 

4.55 

3.85 

21.. 

..  3.H5 

3.85 

4.65 

6.45 

10,15 

9. 50 

7 55 

5.40 

5.35 

4.50 

4.35 

3.80 

..  3.50 

3.85 

4.85 

6.80 

10.25 

9.  45 

7.  40 

5.70 

5.65 

4.60 

4.20 

3.85 

23.. 

..  as5 

3.85 

5.15 

7. 15 

10.35 

9. 30 

7. 25 

6.05 

‘ 5.40 

4.60 

a90 

3.85 

24.. 

..  3.85 

3,85 

5.50 

7.:« 

10.  45 

9.40 

7.00 

&25 

5.30 

4.60 

3.80 

3.85 

•25.. 

..  3.85 

3.85 

5.85 

7.45 

10.45 

9. 45 

6.90 

5.95 

5.30 

4.60 

3.90 

4.  IS 

26.. 

..  3.85 

3.85 

a 75 

7.f)0 

10.45 

9.55 

6.90 

5.80 

5.20 

4.  GO 

4.20 

4.40 

27.. 

..  3.85 

3.85 

7. 75 

7.55 

10.35 

9.65 

6.75 

5.75 

5.10 

4.55 

4.:« 

4.40 

28.. 

..  a85 

3.80 

8.85 

7-70 

10.  45 

9.  45 

6.70 

5.95 

5.05 

4.50 

4.25 

4.40 

29.. 

..  3.75 

8.65 

8. 10 

10.  m 

9.25 

6.60 

6.00 

5. 00 

4.40 

4.05 

4.  ,50 

30., 

..  3.78 



8.40 

7.85 

10. 75 

9.  40 

6.45 

a 15 

5.00 

4.50 

3.85 

4.45 

31,. 

..  3.75 

8u05 

la  90 

6.40 

6.05 

4.  60 

4,60 

Note.— Then*  was  probablv  some  \ce  obstnictlon  during  Jamiar>’,  February  and  March.  During 
the  high  stagi's  the  gage  heighis  obtained  by  the  hydrographers  <lo  not  agree  with  those  recorded  by  the 
observ’er  for  the  sumc  dates.  For  this  reason  discharges  basc«i  on  the  a)>ove  high  gage  heights  are 
liable  to  large  error. 


Rating  table  for  Green  River  at  Greenriver,  Utah,  for  1906. 


Gam 

Dis- 

Gage 

Dis- 

CiaM 

Dis- 

Gage 

Dis- 

Gage 

Dis- 

height. 

charge. 

height. 

charge. 

height. 

charge 

heij^t. 

charge. 

height. 

charge. 

Fret. 

Sec.-ft. 

Feet 

Sec.-ft. 

Feet. 

3ec.-fl. 

Feet. 

See.-ft. 

Feet. 

Sec.-ft. 

3.50 

1,390 

4.60 

3,i4u 

5.70 

6,4St) 

6.80 

11,470 

H.80 

'25,080 

3.60 

1,510 

4.70 

3,370 

5.80 

6,870 

6.90 

12,000 

9.00 

26,780 

3.70 

1,640 

4.80 

3,610 

1 5.90 

7,270 

7.00 

12,5.50 

9.20 

28,. 500 

3.80 

1,770 

4.90 

3,870 

1 6.00 

7.680 

7.20 

13,700 

9.40 

30,240 

3.90 

1,910 

5.00 

4,1.50 

6.10 

8,110 

7.  40 

14,910 

9.00 

32,000 

4.00 

2,050 

5.10 

4,440 

! 6.20 

8^5.50 

7.60 

16,180 

9.80 

33.800 

4. 10 

2,200 

5.20 

4,740 

, 6.30 

9,010 

7.80 

17,510 

10.00 

35,600 

4.20 

2,300 

5.30 

5,0»i0 

' 6.40 

9,480 

H.U0 

18,'.»00 

11.00 

4.5,040 

4.30 

2,530 

5.40 

5.390 

6.50 

9,960 

8.20 

20,340 

12.00 

55,000 

4.40 

2,720 

5.50 

5.740 

6.60 

10.4.50 

8.  40 

21,K40 

4.50 

2,920 

5.60 

6, 100 

6.70 

10,950 

8.  GO 

23,420 

Note.— The  above  table  I*  applicable  only  for  open-channel  conditions.  It  Is  based  on  5 discharge 
meHsiirements  made  during  UOn  and  the  forhi  of  the  1905curve.  It  Is  well  defined  between  gage  heights 
4.5  feet  and  10  feet. 


Monthly  dUcfuirge  of  Green  River  at  Greenrirer,  Utah,  for  2906. 

[Drainage  area,  »i.200  scpiare  miles.] 


Discharge  In  sccond-fccl.  ' Ilun-oll. 


! Maximum. 

Minimum. 

1 

Mean. 

1 acre-feet. 

Sec. 

sq. 

-ft.  per 
mile. 

' Depth  in 
inches. 

January 

2,820 

1,4.50 

1,720  i 

106,(XX) 

0.045 

0.05 

February 

2,050 

1,450  : 

1,690  I 

93,1100  : 

.044 

.05 

March 

25,  .500 

1,910  ' 

6,970  I 

429,  (XX)  1 

.182 

.21 

April 

May 

19,600 

6,2?I0 

11,200 

666.000 

.293 

.33 

44,100 

14,:«X)  i 

; 29..5IK) 

1,.810,0(X) 

.772 

.89 

June 

51,. 500 

2s,iW0 

' 37,600  : 

2, 240, (XX) 

.984 

1.10 

July 

18,200 

9,480 

15, nx) 

059,000 

.408 

.47 

August 

9,720 

6,060  ; 

1 7,2.'« 

445,000 

.189 

.22 

September 

8,7JO 

4,150 

i 6,870 

349,000 

.154 

.17 

October 

4,150 

2,720 

1 3,'2«X) 

' 20-2,  (XX) 

.086 

.10 

November 

6,S70 

1,770 

i 3.600 

; 2I4,<XX) 

.094 

.10 

December 

.3,610 

1,700 

2,. 570 

1 1.5M,(KX) 

.067 

.08 

The  year 

51, .500 

1 , 4.50 

1 10,600 

I 7, 670, (XX) 

.276 

3.77 

Note.— The  above  values  must  l>e  u.sed  with  a great  deal  of  caution  as  they  arc  considered  only  rough 
approximations.  It  is  prolwihle  that  the  dis4*harge  for  January.  February,  and  March  Is  much  too 
hl^  owing  to  ico  conditions,  for  which  no  corrections  could  l>e  made  on  aci'dunt  of  lack  of  data,  .\pril 
and  Hay  can  be  considered  approximate.  June  is  known  to  far  too  high  (compare  observers’  and 
bvdrwmphers’  gage  heights  on  days  of  measurements),  and  Mav  is  probably  too  nigh,  also,  but  to  a 
less  exUnt.  It  is  believed  that  the  remainder  of  the  yearcan  be  accepted  as  lair. 
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SUItFACE  water  SUPPLY,  1906. 


MISCELLANEOUS  MEASUREMENTS  IN  GREEN  RIVER  DRAINAGE  BASIN. 

Fontcnelle  Creek  is  tributary'  to  Green  River  about  50  miles  above 
Green  River,  Wyo. 

The  followinfi  mea.surenient  wa.s  made  May  31,  HH)o: 

^\■idtll,  40  feel;  area,  99  square  feet;  page  lieight,  3.06  feet;  deieharge,  374  si-cond- 
feet. 

NEWFORK  RIVER  DRAINAGE  BASIN. 

DESCRIPTIO.N  OK  BASIN. 

Newfork  River  and  its  tributaries  drain  apportion  of  the  we.stem 
slopes  of  the  Wind  River  Raiifie,  extending  from  Fremont  Peak 
southeastward  to  Mount  Bonneville,  Mount  Geikie,  and  Twin  Buttes. 
The  main  stream  flows  in  a "eneral  .southerly  course  to  a point  near 
Cora,  Wyo.,  where  it  turns  sharply  to  the  southwest,  joiniiifr  Green 
River  about  40  miles  lielow. 

Tlie  entire  lenfjth  of  the  Xewfork  does  not  exceed  .50  miles.  The 
basin  as  a whole  is  triaiifiular  in  shape  and  comprises  approximately 
1,100  square  miles.  Forests,  in  .some  places  den.se,  cover  about  300 
s(|uare  miles.  Pines  predominate,  but  asjiens  and  firs  are  also  found. 

Pine,  Pole,  and  Boulder  creeks  and  Eastfork  River  are  the  chief 
tributaries  of  the  Newfork.  These  are  all  small  streams,  headiiif; 
far  back  amoii};  the  hi<rh  peaks  of  the  raufje  and  fed  by  the  numerous 
sprinjjs  and  small  mountain  lakes  with  which  the  repon  is  dotteil. 
Fremont,  Bouhler,  Fayette,  Half  Moon,  Burnt,  and  Meadow  lakes 
are  the  lar<;est  and  most  important  of  the.se.  Fremont  Lake, 
throufih  which  Pine  Creek  flows,  has  an  area  of  approximately  2,500 
acres.  The  outlet  is  narrow  and  a dam  at  this  point  mit;ht  be  made 
to  raise  the  water  surface  about  30  feet.  Such  a dam  would  jirolv 
ably  store  all  the  surplus  waters  of  the  creek.  Boulder  Creek  flows 
through  Boulder  Lake.  The  outlet  of  this  lake  also  is  narrow,  and 
a dam  to  raise  the  surface  of  the  lake  about  5 feet  is  in  ])roce.ss  of 
construction.  In  the  drainage  area  of  Pole  Creek  there  are  said  to 
be  no  less  than  40  small  settliiif'  basins. 

PINE  CREEK  NEAR  PINEDALE,  WYO. 

This  station  was  established  on  the  stream  .Vpril  25,  1004.  It  wa.« 
located  about  one-fourth  mile  west  of  Pinedale,  but  this  location  not 
proving  entirely  satisfactory,  it  was  abandoned  at  the  close  of  the 
season,  and  April  2,  1005,  was  reestablished  near  the  Hansen  ranch, 
1 mile  above  Pinedale,  in  sec.  28,  T.  34  N.,  K.  109  W. 

During  1000,  discharge  measurements  were  made  from  a bridge 
1 mile  below  the  gage,  where  the  .section  is  more  favorable.  During 
the  irrigating  season  two  ditches  divert  water  from  the  river  between 
the  gage  and  the  measuring  .section.  The  gage  is  reail  by  Mrs.  J.  J. 
Hansen. 


Digitized  by  Google 


NKWKORK  RIVKR  DRAINAOK  RASIN 


31 


The  conditions  at  this  station  and  the  bench  marks  are  described 
in  Water-Supply  Paper  No.  175,  pa^e  23,  where  are  <jiven  also  refer- 
ences to  publications  that  contain  tlata  for  ])revious  years. 

Duchartjf  nuianreiiienls  of  Pine  Creek  near  Pimelale,  Hyo.,  in  IWHi. 


Date. 

^ Ilydrogrnphc'r, 

1 Width.l 

.\rc*«  of  * 
(lection. 

Cage  1 
height. 

1 Dl.^ 
ohaige. 

April  29 j 

Fret. 

35  t 

Sq.ft. 

47 

1 

Feet.  1 
1.20 

1 

' Sec.~ff. 

52 

May  2 ^ 

1 45 

60 

1.2.5 

71 

1 92 

143 

1 2.00  j 

378 

May  21» ^ 

•m  ' 

lft5 

2.30  ' 

.574 

ion 

241  1 

! 2.90 

1,190 

ino 

2.54 

3.00 

1 . 320 

9H 

]{1S 

2.4.5 

0 739 

July  2 

^ 

196 

2.  40 

o704 

a Imiudes  discharge  of  two  ditches  which  divert  water  betw  een  tlte  gage  and  the  measuring  section. 
Daily  yage  height,  in  feet,  of  Pine  Creek  near  Pinedale,  Wyo.,for  I'JOli. 


Day. 

Ai.r. 

May. 

Jime. 

July. 

Aug. 

.Sejit. 

Oct. 

1 

1.  1 

1.2 

Z2 

.4 

Z 1 

ZO 

1.0 

1.  1 

1.2 

Z2 

Z4 

215 

1.9 

1.0 

3 

1.  1 

1.2 

2.1 

Z5 

ZO 

1.9 

1.0 

4 

1.1 

1.2 

zo 

Z6 

2 0 

1.8 

1.0 

5 

1.  1 

1.2 

zo 

Z65 

ZO 

1.8 

1.0 

6 

1.1 

1.25 

2.0 

Z7 

zo 

1.8 

1.0 

7 

1. 1 

1.25 

zo 

Z7 

zo 

1.  7 

1.0 

8 

1.  1 

l.2!i 

zo 

Z 75 

1.9 

1.7 

1.0 

9 

1.1 

1.25 

2.0 

Z75 

1.9 

1.7 

1.0 

10 

l.l 

1.25 

ZO 

Z8 

1.8 

1,7 

uo 

11 

1.  I 

1.35 

zo 

Z8 

1.  7.) 

1.65 

1.05 

12 

].a5 

1.4 

Z2 

Z8 

1.7 

1.6 

l.l 

13 

1. 1 

1.5 

Z3 

zs 

1.7 

1.2 

1.1 

14 

1. 1 

1..55 

Z6 

Z9 

1.65 

1.1 

1.1 

15 

i.a5 

1.6 

Z75 

Z85 

1.7 

1.1 

1. 1 

16 

1.05 

1.7 

2.9 

Z8 

1.7. 

1.05 

1.1 

17 

1.05 

1.7 

ao 

2.75 

1.7 

1.05 

1.0 

18 

1.1 

1.7 

ao 

27 

1.7 

1.05 

1.0 

19 

l.l 

1.7 

iO 

Z65 

1.6.5 

1.0 

I.O 

20 

LI 

1,7 

Z9 

Z6 

1.65 

1.0 

1.0 

21 

l.l 

1.8 

Z8 

Z5 

1.7 

1.0 

1.0 

22  

1. 1 

1.8 

Z75 

Z5 

1.95 

.0 

1.0 

1. 1 

1.8 

Z7 

Z5 

Z 15 

lio 

i.o 

24 

1.1 

1.9 

Z7 

Z5 

Z25 

1.0 

1.0 

25 

1.1 

zo 

Z55 

Z6 

Z26 

1.0 

1.0 

26 

1.1 

Zl 

2.5 

Z4 

Z25 

1.0 

1.0 

27 

1. 1 

Z 1 

Z45 

Z3 

ZZ5 

1.0 

1.0 

28 

1.1 

2.2 

Z45 

Z3 

Z2 

1.0 

1.0 

29 

1.1 

Z3 

Z45 

Z2 

2.2 

1.0 

1.0 

30 

1. 1 

Z3 

Z4 

Z2 

Z 15 

1.1 

1.0 

31 

Z25 

Z 15 

2 1 

1.  0 

Rating  table  for  Pine  Creek  near  I’inedale,  \yyo.,/or  WtMi. 


1 rsngp  1 

1 Dis- 

Dace 

height. 

Dis- 

II  Dago 

Dis-  i (lam* 
charge.  Iieight. 

Dis- 

Ga^ 

Dis- 

■  heiinil. 

charge. 

' charge. 

1 height. 

charge. 

height. 

charge. 

; Feet. 

Sec.~ft. 

Feet. 

See.’ft. 

Feet.  ; 

1 1,  — 1 

; Sec.~ft.  Fret. 

See. -ft. 

Fret. 

Sfc.-ft. 

i i.nn 

18 

1.50 

145 

2. 00 

378  : 2.  .50 

770 

auo 

I..tt0  ‘ 

j 1.10 

34  1 

1.60 

182 

2.  10 

! 443  Z»i0  , 

K70 

1.20 

55 

1.70 

223 

2.20 

51.5  2.70  1 

970 

1 

1. . «) 

1 

1.80 

269 

1 z;» 

Z 40 

591  Z SO  1 

l.OM) 

1.  40  ! 

HI  1 

1.  90 

;120 

679  ZOO  1 

1.200  1 

1 1 

Note.— The  above  table  is  applicable  only  lor  oisen.channel  conditions.  It  is  based  on  b discharge 
measurements  made  during  190(1  and  Is  well  defiiusl  above  gage  height  1.2  feet. 
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SUKFACE  WATER  SUPPLY,  l‘J06. 

\fonthly  diicharge  of  Pine  Creek  near  PinedaU,  ]Vyo.,for  1906, 

[Drainage  area.  130  ivjiiaro  miles.) 


Month. 

I>ischarge  in  second-fect. 

Total  in 
wre-fwt. 

Run-off. 

Maximum. 

Minimum.  Mean. 

8ec.-fl.  i)er 
sq.  mile. 

I>epth  in 
inches. 

April 

ji 

2fi  32.9 

I,9rt0 

a 253 

a2K 

May 

m 

55  228 

14,000 

1.75 

ZOQ 

June 

378  745 

44,300 

5.73 

6.39 

July 

1,200 

479  8.59 

52,800 

n.61 

7.62 

August 

202  ;159 

22. 100 

2.76 

a 1$ 

i^ptemlier 

378 

IK  118 

7,020 

.908 

LO! 

Octol>er 

M 

18  20.8 

1.280 

.160 

. 18 

The  i>erioti 

1 

Note.— Values  are  raletl  as  follows;  April  and  Octol»or,  fair;  May  and  September,  good;  June  to 
August,  excellent. 


POLK  CHEEK  AT  FAYETTE,  WYO. 

This  station  was  establisheii  April  22,  1904.  It  is  located  at  a 
point  opposite  and  about  300  yards  distant  from  Fayette  post-office, 
in  sec.  9,  T.  33  N.,  K.  108  W.  The  conditions  at  this  station  and  the 
bench  marks  are  described  in  Water-Supply  Paper  No.  175,  page  25, 
where  are  given  also  references  to  publications  that  contain  data  for 
previous  years. 

Discharge  measnremenls  of  Pole  Creek  at  Fayette,  Tryo.,  in  1906. 


Date. 


llytln’^rapber. 


April  30 A.  J.  Parsimll 

May  2 do 

May  20 . .do 

May  2H i do 

June  15 G.  N.  Stadin. 

June  18 do 

Jime29 A..1.  Marshall 

July  2 do 


Width. ' 

1 Area  of  . 
section. 

1 Gage 
height. 

Dis- 

charge. 

Fret. 

! Sq.ft, 

Feet.  1 

Sec.^ft. 

a42 

0 44 

1.50  ' 

75 

o45 

0 48  { 

1.60 

86 

70 

: 117  i 

2.75 

529 

71 

120 

2.80 

556 

72 

ISl 

3.30 

996 

72 

163  , 

3,15 

826 

70 

89 

2.32 

302 

70 

96  , 

2.40 

338 

a Wading  section. 


Daily  gage  height,  in  feet,  of  Pole  Crnk  at  Fayette,  Wyo.,  for  1906. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

1.5 

1..5.5 

2.45 

2.35 

1.9 

2.1 

1.3 

2 

1.5 

1.0 

2.55  ! 

2.35 

1.9 

2.1 

1.3 

1.5 

1.  (>5 

2.25 

2.35 

!.W 

2.0 

1.3 

1.5 

1.7 

2.2 

2.35 

1.85 

2.0 

1.3 

5 

1.5 

1.7 

2 

2.55 

1.85 

1.95 

1.3 

6 

1.5 

1.7 

2.2.5  ' 

2.65 

1.8 

1.9 

1.3 

7 

1.5 

1.75 

2.25 

2.65 

1.75 

1.9 

1.3 

8 

1.5 

1.8 

2.3 

2.65 

1.75 

1.9 

1.3 

9 

1.5 

1.8.5 

2.2 

2.65 

1.75 

2.0 

1.3 

10 

1.5 

1.9 

2.2 

2. 65 

1.6 

2.2 

1.3 

n ■ 

1,5 

i.or, 

2.2.';  1 

2.6 

1.G5 

2.2 

1.2 

12 

1.  1 

2.  1.5 

2.8 

2.  .5.5 

1. 

2.9 

1.2 

1.  I 

2.3.5 

3.3  1 

2.  .55 

1.65 

2.85 

1.2 

14 

1.1 

o r, 

3.3  1 

2.  .55 

i.M 

2.8 

1.2 

15 

1.1 

2.55 

3.3 

2.5 

1.6 

2.8 

1.25 
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T><iUygatjeheitjht^inffft,(}f  PoU  (Wtt  at  Fayrtic^  \yyo../or  PJO€ — C’outiuuetl 


Day. 

1 Apr. 

1 

Miiy. 

1 Juno.  1 

1 

i July. 

Aug. 

8«'pt.  1 

Oct. 

Ir; 

1 1.1 

2.5 

a 25 

2.5 

1.6 

2.75 

1. 15 

17 

1.1 

2.5 

3.3 

2.4 

1.55 

2,6 

1. 1 

IH 

1. 15 

2.4 

X2 

2.35 

l.M 

2.45 

1.1 

19 

1.15 

2.4 

3.a5 

2.3  1 

1.5 

2.35 

1. 1 

y) 

1.15 

2.3 

1 2.86 

2.25 

1.5 

2.3 

1.1 

21 

.f.  1.15 

2.35 

2.65 

2. 15 

1.65 

2.25 

1.1 

/> 

1.15 

2.4 

2.55 

2.15 

l.ti5 

2. 15 

1. 1 

a 

1.2 

2.5 

2.5 

1 2.15 

1.8 

2. 1 

1. 1 

24 

1.2 

2.6 

2.5 

2. 15 

2.4.') 

1.9 

1.1 

15 

1.25 

2.7 

2.45 

2. 15 

2.45 

I.  7 

1.0 

X . 

1.3S 

Z75 

2.4 

2. 15 

2.45 

1.7 

1.0 

...  . 1-4.') 

, 2.8 

2,3 

2. 15 

2.4 

1.6 

1.0 

» 

1.5 

1 2.85 

2,3 

2. 1 

2.;« 

I..55 

1.0 

-N..  . . 

1.5 

2.8 

2.3 

2. 1 

2.3.5 

1.4 

1.0 

an 

1.55 

, 2. 75 

Z35 

2.05 

2.25 

1.4 

1.0 

31 

2.«i5 

2.0 

2. 1.5 

1.0 

— 

- 

, — ' 

' — 

• Hating  table  for  Pole  i'reek  at  Fayettfy  H’yo.,  for  PJOb. 


1 

height. 

Di^ 

charge. 

Oaw  1 
height. 

I Dis- 
charge. 

(•age 
; height. 

Di»- 

charge. 

ilage 

height. 

Dle- 

char^.  1 

height. 

Dl»-  I 
charge. 

1 Feet. 

Sec.-ft. 

1 Ftrt. 

Sec.-ft. 

Feet. 

Sec.-ft. 

[ Feet.  ^ 

' Sec.-ft. 

Feet. 

Sec..fi.  ( 

\ 1.00  1 

19 

' 1.50 

\ 76 

2.00 

1!« 

1 2. 50  1 

3St 

3.UU  , 

710 

MO 

27 

l.W  , 

1 

2. 10 

221 

2.<.0  ' 

X 10  ' 

Tft'i  ' 

1.20  ' 

36 

1.70 

114 

2.20 

255 

' 2.70 

500 

3.  iO 

NS.5  1 

1.30  1 

47 

l.SO 

1 137 

2.30 

293 

2.80 

.5(v5  ' 

3.30 

9h0 

1.40 

60 

1 1.90 

1 162 

2.40 

335  I 

^ 2,<« 

t)35 

Note.— The  a!>ove  table  Ib  applicable  only  for  open-channel  <>nndltU)nfi.  U In  based  on  discharge 
aeasurements  made  during  100.V06  and  is  well  defined  l>etween  gage  heights  1.0  feet  and  3.0  feet. 

Monthly  discharge  of  Pole  Creek  at  Fayette,  B’yo.,  for  PJ06. 


IDrainage  area.  I2t>  square  miles.] 


1 Dijicharge  In  necond-feet. 

Hun-olT. 

Month. 

Maxiiinini. 

Minimum. 

Mean. 

acre-feet. 

Sec.-ft.  Iter 
»q.  luikt.  I 

Depth  in 
1 inchet*. 

\pnl 

)Sy 

-85 

27 

.54,0 

3,210 

0.  42!)  ' 

' n.  48 

i.00 

85 

313 

19. 200 

2.  48 

1 2. 

*one. .. 

980 

2.55 

476 

2>.  :«K) 

X 78 

, 4 22 

July 

470 

IW 

.328 

2li,2«(» 

2.10 

.3  iN) 

Augiift...  . ..  . . 

359 

76 

lf)N 

10.  ;uio 

1.31  : 

1 .V3 

•Vptemiier 

635 

2td 

J.5, 7«I0 

2. 10  : 

1 2.  .34 

‘ H'lot'er . 

47 

19 

T2. 6 

2, INN) 

.2.5!» 

.;ui 

The  periml 

L . 

<>,1NN) 

Note.— Values  are  rated  as  ffdlows:  .April  and  Octol«r,  good;  remainder  of  the  period,  excellent. 


BOl  KDKR  (’RKKK  NEAR  BOrLDKH,  WYO. 

This  station  wa.s  established  April  23,  1004.  It  is  loenled  at  the 
Coolidge  ranch,  about  lA  miles  nor^ieast  »>f  Boulder  post-office,  in 
see.  4,  T.  32  N.,  R.  108  W.,  and  is  below  all  diversion  ditches.  In 
the  1904  Progress  Report  this  station  was  given  as  Boulder  Creek 
near  Newfork,  Wyo.  The  conditions  at  this  station  anti  the  bench 
marks  are  described  in  Water-Supply  Paper  No.  17."),  page  30,  where 
are  given  also  references  to  j)ublications  that  contain  ilata  for  pre- 
vious years. 

2«86— IRR  211—08 3 
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SURFACE  WATER  SUPPLY,  1906. 


Discharge  yneasuremsnls  of  Boulder  Creek  near  BouldeTj  Wyo.,  in  1906. 


Date.  I Hydrogmpher. 

_j 


I 

May  1 A.  J.  ParshaU 

May  1 ■ do 

May  2^ do 

May  28 do 

June  15 1 G.  N.  Sladin. 

June  18 1 do 

June 29 A.J.  Parshall 

July  1 * do 


Width. 

A ten  of 
section. 

height. 

Dis- 

charge. 

Feet.  ' 

Sq.ft. 

Feet. 

See. -ft. 

aAO 

<*98 

0.80 

101 

52 

114 

; .80 

100 

81 

265  , 

i 2.90 

l,0«j 

80 

256  1 

! 5 2.70 

883 

83 

439  1 

5.00 

2,510 

1 8:i 

356  1 

1 3.90 

i,m 

77 

240 

1 2.25 

6S4 

77  . 

l i 

242 

2.« 

683 

o Walling  section. 

6 A large  tree  lodged  near  gage  probably  raisctl  the  water  surtiice  alightly. 


Daily  gage  height,  in  feet,  of  Bouhler  Creek  near  Boulder,  Wyo.,  for  1906. 


Day. 

May. 

Juno. 

July. 

•5ug. 

Sept. 

Oct. 

Day. 
L .. 

May. 

June. 

July. 

■\iig. 

Sept. 

Ocl. 

1 

a80 

1.85 

A. 10 

1. 10 

1.00 

a 50 

17 

2. 10 

4.:» 

2.00 

a 70 

as5 

a 40 

•> 

a 80 

1.  70 

A32 

1.05 

a 9s 

a so 

' IS 

1.7S 

385 

1.92 

a 70 

aao 

a4o 

a 40 
a 40 
a no 
a 40 
a 40 
a 40 
a 40 

a35 

3 

a80 

1.  70 

A62 

1.00 

a 92 

a so 

19 

1.70 

3 32 

1.88 

0.70 

a62 

4 

ano 

1.76 

A 75 

1.  Of) 

as5 

a 45 

20 

1.  75 

A 95 

1.75 

a 70 

a58 

S 

a 80 

AOH 

A80 

1.00 

a 80 

a 45 

21 

AOO 

A 70 

1.  68 

a 70 

a 60 

6 

a 80 

A 40 

A 75 

1.00 

a80 

0.  40 

22 

A28 

A 88 

1.  elO 

a 85 

as2 

7 

a 85 
1.  00 

A 35 

A 00 

a 80 

a 40 

23... 

A 55 

A 85 

1.  10 
1.25 

0.40 

a 40 

g 

A20 

A 00 

a92 

a 75 

a 40 

24.  . : . : 

A 82 

A 70 

1.  60 

1. 12 

A 10 

A52 

0.  82 

a 70 

25. . 

1.  60 
l.iiO 

1.  45 
l.SO 

a45 
a so 

10 

1.28 

A22 

ASO 

0.80 

a 70 

a 40 

2fi 

A90 

1.98 

11 

1.65 

2.70 

A50 

a80 

a 70 

a 40 

27 

A 88 

AOO 

l.W 

1.45 

a so 

a35 

12 

202 

350 

A 48 

a 75 

0.7^ 

a 40 

28 

A 70 

A 15 

1.60 

1.35 

a so 

aao 

18 

2.35 

4.  72 

ASO 

a 75 

dm 

a 40 

29 

A6H 

A 30 

1.35 

1.30 

a so 

a 30 

14 

2.36 

A 10 

ASO 

a 70 

a A5 

a 40 

m 

ASO 

A 

1.22 

1.  12 

aso 

0.30 

15 

J« 

‘A  35 

4.  85 
4.50 

A 45 
A 25 

a 70 
a 70 

a so 
aso 

a 40  i 
a 40  ' 

31 

AOS 

1. 15 

1.00 

aso 

Hating  table  for  Bonhier  Creek  near  Boulder,  Uyo.  ,/or  1906. 


Gage 

height. 

Dla- 

chargi'. 

Ga^ 

height. 

Dis- 

charge. 

Ga^ 

hei^t. 

Dis- 

charge. 

Gage 

height. 

Dis- 

charge. 

Gage 

height. 

Dis- 

charge. 

Feet. 

Sec.-ft. 

Feet. 

See.-ft. 

Feet. 

Sec.~/t. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-/t. 

0.30 

18 

1. 10 

189 

1.90 

515 

A 70 

915 

3.80 

1,615 

0.  40 

29 

1.20 

224 

AOO 

S60 

2.80 

970 

4.00 

1,760 

0.50 

42 

1.30 

263 

A 10 

60S  • 

2.90 

1,000  ' 

4.20 

1,910 

a 60 

58 

1.40 

304 

A 20 

653 

3.00 

1,090 

4.  40 

2,060 

0.70 

77 

l.SO 

345 

ASO 

70S 

3.20 

1.210 

4. 60 

2. 220 

0.80 

100 

1.60 

387 

2.40 

755 

3.  40 

1,340 

4.80 

2,380 

0.  fM) 

127 

1.70 

429 

ASO 

805 

3.W 

1,475 

5.00 

2,540 

1.00 

157 

1.80 

472 

2.60 

860 

Note.— The  above  table  Is  applicable  only  for  opt*n-chamiel  conditions.  It  Is  based  on  discharge 
measurements  made  during  100^  and  Is  well  deflned. 


Monthly  discharge  of  HouUler  i'reek  near  Boulder,  )Vyo.,  for  1906. 

[Drainage  area,  155  square  miles.] 


Discharge  in  second-hvt.  [ 

Total  In 
acrv-fit*t. 

! Run-oll. 

Month. 

Maxiniuin. 

^inimum. ' 

Mean. 

8ec.-ft.  per 
sq.  mile. 

Depth  In 
inches. 

1 

Mav 

1,030 

100 

.•j-j  1 

32,700 

3.43  ; 

3.96 

June 

2,620 

429 

1.040 

61. 

6. 71  ' 

7.  49 

Julv 

970 

206 

614 

37.800 

3.96  1 

4.56 

Aii^l.st 

345 

77 

155 

9.530 

1.00  ' 

1.15 

SepteinU'r 

157 

29 

69.2 

4,120 

. 446  1 

.50 

Oc’tol)er 

42 

18 

29.0 

1,780 

0. 187  1 

0.22 

148,000 

Note.— Values  are  rated  as  follows:  May  to  August, good;  September, fair;  October, approximate. 
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EASTKORK  RIVER  AT  NEWFXJRK,  WYO. 


This  station  was  established  April  1,  11)05.  It  was  orif'inally 
liwated  at  a point  about  one-third  mile  southeast  of  N’ewfork  post- 
olhce,  in  see.  34,  T.  32  X.,  II.  108  W.  The  conditions  at  this  station 
are  described  in  Water-Supply  Paper  X'o.  175,  p.  32. 

Owiii}?  to  un-satisfactorj'  conditions  at  this  point  the  station  was 
relocated  May  1,  1906,  at  the  county  hif^hway  bridge  one-fourth  mile 
below. 

There  is  but  one  channel,  broken  by  two  piers,  and  the  banks  are 
not  liable  to  overflow.  The  bed  of  the  stream  is  somewhat  shifting. 
The  channel  is  straight  for  200  feet  above  and  100  feet  below  the 
station.  The  water  is  only  sluggish  at  low  stages.  The  river  freezes 
solid  during  the  winter. 

Discharge  measurements  are  made  from  the  bridge.  The  initial 
point  for  soundings  is  at  the  gage  on  the  left  abutment. 

The  gage,  which  is  read  daily  by  Oliver  X.  Vible,  is  spiked  to  the 
left  bridge  abutment.  The  bench  mark  is  a spike  driven  into  the 
timl)er  abutment  of  the  bridge  opposite  the  6.50  feet  mark  on  the 

gage. 


Dischnrgt  meatiirement*  of  Etul/ork  Rirrr  at  Srufork,  Ifyo., 

in  tOoi;. 

DaU-. 

Mydrographor. 

width. 

ArpH  of 
Mvtion. 

<iaep 

holgnt. 

Dis- 

May  1.... 

« 

Fed. 

Sq.  ft. 
75 

Feet. 

1.  40 

Sec.-ft. 

lin 

75 

4.  *25 

1 , 5X0 

75 

292 

3,  55 

1.010 

G.  N.  Stadin 

75 

3X2 

1,740 

75 

•2»IS 



KkS 

512 

July  1 

;;;;; 

75 

1K3 

4K1 

Daily  gage  bright,  in  feet,  of  Eaxtfork  River  at  Scxvfork,  \Vyn.,Jor  liHHi. 


Day. 

May.j  Junr. 

July. 

Aug. 

Sept. 

Oct.  [ Day. 

1 

-May. 

Jum>. 

■luly. 

Aug. 

.'Npl. 

lit. 

1 . 1.  40  ^ 2.  .40 

230 

1.45 

1.30 

1.10  i 17 

. . 2.  tiO 

4 . 2x 

1.  in 

1.  I.'i 

. 1.40  2.40 

260 

1.40 

1.20 

1.  10  1 18 

..  2.  .'iO 

3.  .V. 

I.!0 

1.  i.*i 

1 10 

1 no 

a... 

1.35  2.60 

2 75 

1.  45 

1.20 

1. 10  19 

Z Ml 

3.  U*» 

4 

. 1.45  8.00 

280 

1.50 

1.20 

1. 10  1 20 

. . 3.  00 

2.  Vi 

1.  x« 

1 10 

1 10 

1 IN) 

5 

..  l.M)  [ 3.60 

265 

1.40 

1.30 

1.10  21 

2.  xo 

1.  70 

1 Ml 

1 10 

1.  IN) 

b 

250 

L40 

1. 15 

1. 10  1 2! 

2.  Vi 

1.  7.1 

2 t«i 

1 10 

1.  00 

? 

..  1.70  & 30 

280 

1.35 

1. 10 

1. 10  1 23 

..  4.  I.'i 

2. 

1.  Vi 

2 10 

1.  10 

1 00 

X 

..  1.80  ' 2.60 

2 75 

1.30 

1. 10 

1. 10  24 

.'  4.  10 

2.  .*>0 

I..Vi 

2 Oil 

1 10 

1.  IN) 

9 

2 10  260 

250 

1.25 

i.nn 

1.00  2.'> 

. 4 I.'i 

2.  I.’i 

t (<0 

1 V. 

t.  10 

1.  00 

10 

..  270  120 

240 

1.25 

1.  10 

1.00  2»i 

4 'r. 

2.  12 

l.lwi 

1.7.*i 

1.  10 

I . 00 

I! 

..  140  4.25 

235 

1.20 

1. 10 

1.00  27 

2.  IX 

1 Ml 

1.  14) 

1.  lil 

1 00 

12 

..  180 , 4.70 

230 

1.25 

1.00 

1.00  2X 

2.  40 

l..Vi 

I.  .yO 

1.  Ill 

I.IM) 

13 

..  150  5.18 

240 

1.25 

1.  10 

1.00  29 

2.  .Vi 

i.rio 

1 40 

1 10 

1 (Ml 

14 

..  120  5.38 

245 

1.20 

1. 10 

1.00  30 

2.  :f2 

1 40 

l..Ci 

1. 10 

1.00 

15 

125  ; 4.72 

230 

1. 15 

1. 10 

1.00  31 

..  2.70 

l..'iO 

l.Vi 

I.OU 

16 

..  100  4.25 

210 

1. 15 

1. 10 

1. 00 

1 
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SirRFACE  WATER  SUPPLY,  PKHi. 
Hdtiwj  tabh' for  Kast/ork  Hirer  at  \ew/ork,  \Vyo.,/or 


I CfU^*  DtA-  (rtMCP  Dis*  (•aK<‘  l>iN-  <iHgp  | Dim-  Dim- 

heignt.  ehai^e.  h«*ight.  charge,  hoignl.  charge,  hcigiil. ' charge,  height,  chargi*.  ' 


Ffft. 

t Sfc.-ft. 

Fert. 

See.-ff. " 

Ffft. 

Src.-ll- 

Ffft. 

Sfe.-fl. 

Ffft. 

iSVo.-^L 

l.(K) 

47 

I.SO 

2a5 

2.1)0 

.TOO 

3.40 

925 

4.40 

1,590 

MO 

50 

1.00 

SU 

2.70 

.5.V) 

3. 50 

985 

4.U) 

1,740 

1.20 

73 

2.00 

2i'*5 

2. 80 

itlX) 

3.<i0 

1.045 

4.!4I 

l.flOO 

i.ao 

00 

2.10 

2W  i 

2.«) 

0.50 

3.70 

1,110 

5.  (XI 

2.000 

1.40 

100 

2.20 

335 

3.00 

700 

3.80 

1.175 

3.20 

2.230 

I-.W 

m 

2.;w 

373 

3.  to 

755 

3.90 

1.240 

5.40 

2.4a) 

1.00 

153 

2.40 

413 

3.20 

810 

4.(«) 

1.31X5 

1.70 

1 

178 

2.50 

4.55 

3.:» 

805 

4.20 

1.445 

Note.— The  a!x»ve  tahk>  Is  applk'Mhlc  onlv  for  oja-n-channcl  coiuhtioiiM.  It  la  l>uwui  on  7 diachargs 
mcaaiircmonta  mailc  during  190ii.  and  In  well  defined  IxHwecn  gugv  heights  1.4  feet  and  5 feet. 

Monthly  diseharye  of  EaMfork  Hirer  at  Meu/ork,  \yyo.,/or  J90f), 

IDraiimgi*  an‘u,  .*120  Mjiian'  inik's.] 


Mtinth. 


.May 

Jum’! 

.ruly 

.\iigii.it 

SepleniU*r. 
OctoU'f 


The  pi‘rjcal. 


Di.Hcharge  in  Becond-focl. 

Run  off. 

1 Total  in 
acrivftvl. 

Mean.  1 

1 Sec. -ft.  per  i*epth  in 

Mq.  mile.  incbni. 

1.480 

100 

713 

4:1.  sai  I 

2.23  2 5; 

2,;i80  ' 

.300 

887 

52.800  ! 

2.77  .X(l!i 

ro) 

109 

;i2i 

19.7(Xl 

1.00  l.I.Y 

299 

59 

120 

7,;iso 

.375  . 43 

90 

47 

01.11 

3,070  1 

.193  .22 

,VJ 

47  , 

50. 1 

3.(M)  1 

. 1,57  . IX 

130.(100  

Note.  Values  are  raUaJ  as  follows;  May  to  July,  excellent;  .\ugus(,  go<aI;  8<>pteinlM>r  and  Octo- 
ber. fair. 


YAMPA  RIVER  DRAINAGE  BASIN.  ♦ 


DESCHIPriON  OK  H.\SIN. 

Ynmpa  River  rises  in  Ejieria  Park,  in  tlie  .soiitlieastern  ])urt  of  Routt 
(’ounty,  Colo.,  runs  in  a Generally  nortlierly  direction  to  Steainhoal 
Springs,  and  thence  westward  to  its  point  of  junction  witli  (ireeii 
River,  just  east  of  the  Colorado-Utah  State  boundary.  Throufjhout 
almost  its  entire  course  it  Hows  in  a succession  of  open  valleys  alter- 
natin'; with  dee|),  narrow  canyons,  the  loiif;est  and  dee|)est  of  the 
<-anvons  heinj;  that  through  which  it  enters  the  Green. 

The  drainaf;e  basin  of  the  river  lies  for  the  most  part  within  the 
boundaries  of  Routt  County,  which  is  a little  lar<;er  than  the  State  of 
Massachusetts  and  com])ri.ses  about  6,000  scpiare  miles.  Its  eastern 
limit  is  formed  by  the  Park  Mountains,  and  the  meltinf;  of  the  snows 
on  their  hif;h  ]>eaks  is  the  source  of  numerous  small  streams  whose 
waters  auf;ment  the  volume  of  the  river  and  form  its  chief  perennial 
supply.  AVestward  from  the  mountains  the  basin  is  larjrely  the 
eroded  and  dis.sected  Yam|)a  Plateau,  whose  wide  terraces,  abrupt 
cliffs,  and  dee])-cut  unh’hes  and  arroyos  are  the  strikinj;  features  of 
the  region.  The  general  level  is  over  6,000  feet  above  sea. 

Elk  River,  Fortification  (Veek,  Filk  Head  Creek,  AVilliams  River, 
and  Little  Snake  River  are  the  most  important  tributaries  of  the 
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Yainpu.  Tlie  upper  basins  of  these  streams  are  witliin  the  forested 
region,  but  alotifi  their  lower  eourses  are  many  eultivated  areas. 

YAMPA  KIVEK  AT  STEAMBOAT  .SPUINGS,  COLO. 

This  station  was  established  May  3,  1004,  at  the  hifiliway  hrid"e 
at  the  east  end  of  Steamboat  Spring's.  May  8,  100.5,  it  was  reestab- 
lished at  the  new  steel  highway  bridge,  about  one-fourth  mile  below 
the  old  bridge,  in  see.  17,  T.  6 X.,  H.  84  W.  The  eonditions  at  this 
station  and  the  bench  marks  are  described  in  Water-Supply  Paper 
Xo.  175,  i>age  35,  where  are  given  also  references  to  ])ublications  that 
contain  data  for  previous  years. 


DUchargr  nuasuremrnts  of  Yamjia  Hirer  at  Sleamhoat  Springs,  Colo.,  in  1906. 


Datp. 

Hydrographer. 

Width. 

A reu  of 
section. 

Gage 

height. 

DIb- 

charge. 

April  20 

A,  A.  Wellaml 

Ffft. 

95 

Sq.ft. 

231 

Ffet. 

6.7.5 

Sec. -ft. 
914 

Mav  13 

do 

97 

332 

6.70 

Mav  2fi 

do 

97 

3S9 

7.4.5 

2, 7tt) 

.1  line  11 

do 

97 

402 

7.45 

2,930 

June  20 

do 

97 

25.3 

1,150 

Jiilv  12 

do 

93 

Kd 

5.11 

472 

July :« 

do 

90 

HK 

4.. 32 

13K 

Au^ist  U» 

do 

90 

79 

4.20 

120 

AuiniiU  23 

do 

90 

UlO 

4. 40 

159 

Daily  tjaye  heiiiht,  in  feet,  of  i'ainpa  Hirer  at  Steamboat  Springs,  Colo.,  for  1906. 


Day. 

Apr. 

May. 

June. 

July. 

Aug.  Sept. 

Oct. 

1 

4.08 

5.08 

7.  i.i 

5.00 

4.45  4.25 

4.. 38 

•> 

4.78 

5.  .52 

7.28 

S..M 

4.45  4.;45 

4.:i8 

4.7.5 

5. 02 

7.3.5 

5.  .38 

4.45  4.48 

4.38 

4 

4. 0.5 

.5.85 

7.40 

5.10 

4.:fr(  4.;tK 

4.38 



4.05 

o.;iK 

7.05 

5.10 

4.4(1  4.28 

4.38 

0 

4.78 

0.38 

7.9H 

5.10 

4.42  4.2s 

4.38 

4.92 

0.0.5 

7.10 

5.  .55 

4.42  4.2s 

4.38 

5.00 

0..'i5 

r».  (Vf) 

.5.:i8 

4.42  4.2s 

4., 38 

9 

.5.00 

O.lifj 

7.08 

5. 25 

4. .38  4.28 

4.38 

10 

5.28 

0.80 

7.02 

5.25 

4..‘»  4. 28 

4.38 

11 

5..^0 

0.8S 

8.0.5 

5.20 

4.28  4.2s 

4.38 

12 

.5.50 

0.88 

8.45 

5.20 

4.22  4.28 

4.38 

13 

5.1.5 

0.90 

s.m 

.5. 12 

4.;«»,  4.28 

4.:t8 

14 

4.9.5 

0.0.5 

8.48 

5.08 

4.70I  4.:kj 

4.:i8 

15 

5.20 

0.0.5 

8.:«) 

5.  OK 

4.. 50  4.40 

4.:i5 

If. 

5.42 

O.Jf.5 

8.10 

4.95 

4.45  4.. 52 

4.32 

17 

5.75 

18 

5. 80 

5.80 

7.:«) 

7.15 

4.?2 

4.40  4.(i0 

4.:i2 

20 

5.«r» 

^7.45 

0. 7.5 

4.05 

4.42  4.00 

4.:t2 

21 

0.15 

7.6S 

6.?2 

4.fi0 

4.42  4.00 

4.:t2 

22 

0.50 

7.70 

0. 78 

4.5S 

4.42  4..V» 

4.32 

2:1 

0. 45 

7.05 

0.48 

4.50 

4.42  4.45 

4.:i2 

24 

0.82 

7.55 

0.15 

4.. 50 

4.42  4.40 

4.32 

0.25 

7.70 

0.05 

4.. 50 

4 42  4.40 

4.:« 

2»» 

0.10 

7.48 

0.a5 

4.. 50 

4.32  4.3S 

4.40 

27 

li.05 

7.:t> 

0.02 

4. 45 

4 28  1 4.38 

4.42 

28 

.5.98 

7.7K 

5.7.'. 

4.38 

4.28  4.3s 

4.38 

.5.75 

8. 2.5 

5.80 

4.:« 

4.  .a  4.:is 

4.38 

30 

5.78 

7.. 50 

5.  ?2 

4.:t5 

4.25  4.:i8 

4.38 

31 



4.:«) 

4.  its 
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SURFACE  WATER  SUPPUY,  1!)06. 

Rating  table  /or  Yampa  Riirr  at  Steamboat  Springs,  Colo.,  for  1906, 


Gage 

hoight. 

Dis- 

charge. 

1 Oa^ 
height. 

Dis- 

charge. 

(iage 

height. 

Dis- 

charge. 

(iage 

height. 

Dis- 

charge. 

Oage 

height. 

Dis- 

charge. 

Feet. 

See.-ft. 

1 

' Feet. 

Sec.-fl. 

Feet. 

Sec.-ft. 

Feet. 

Ser.‘ft. 

Feet. 

Sre.-ft. 

4.20 

110 

1 5.10 

475 

&00 

1,140 

aoo 

2,130 

7.80 

4.30 

140 

5.20 

.W) 

0.10 

1,235 

7.00 

2.2T4) 

7.90 

3. 495 

4.40 

170 

1 5.30 

595 

6.20 

!,.335 

7. 10 

2.3‘Xi 

8.00 

3,040 

4.50 

205 

!:  5.40 

(ifiO 

6.  .30 

1,4.35 

7.20 

2,520 

a 20 

3.040 

4.  iiO 

240 

1 S..V) 

730 

<k  40 

1,540 

7.:« 

2,  t>55 

a 40 

4. 245 

4.70 

2S0 

1 s.«i0 

W5 

6.50 

l,«i50 

7.40 

2,790 

8.(i0 

4,555 

4.  HO 

325 

i|  5.70 

HO) 

6.C4) 

1.71)5 

7.50 

2,925 

4.  !K) 

s370 

I 5.W 

W*5 

a 70 

l.H« 

7.00 

,3.0f)5 

5.00 

420 

[1  .5.90 

1,050 

aw 

2,Wk-) 

7. 70 

3. 205 

Note.— The  above  table  is  applicable  oniy  for  oi)eiwlianneI  conditions.  It  is  lui.se<]  on  9 di.'S-barg* 
niensurenients  nuoie  during  llMsi  and  is  weU  defined. 


Monthly  discharge  of  Yanijm  River  at  Steamboat  Springs,  Colo.,  for  1906. 


nischarp*  in  swond-bs-t. 


Month. 

, Maximum. 

Minimum.  ' 

* Mt^an. 

' acre-fe*»t. 

April 

2,03<i 

2»0 

813 

48.  400 

May . . . 

4.020  1 

745 

2,220 

13f'.,UX) 

4,.5iiO  ' 

901 

1 2,500 

149.  OOi) 

805 

140 

.308  ' 

24.  .VW 

Augu.«t* 

280 

116 

lUi 

10. 200 

.‘<epleiiil)pr 

240 

125 

m 1 

10,  '2f)n 

Octol>er 

177 

146 

159  ! 

9,780 

The  period ' 

1 ' 388,000 

1 

Note. — Vaiue.H  are  rated  ns  foiiows:  Aprii  to  Jiiiy,  exceiient;  .\llgiist  to  Octolter.  g04>d. 


YAMPA  RIVER  NEAR  CRAIO,  COLO. 

ThLs  station  was  cstabli.sheil  April  30,  1004.  It  is  located  on  the 
wagon  bridge  1 mile  .soutb  of  Craig,  on  the  roail  to  Meeker,  Colo.,  in 
.sec.  6,  T.  6 X.,  K.  00  W.,  ju.st  below  the  month  of  Fortification  Creek 
and  about  7 miles  above  the  mouth  of  Williams  River.  The  condi- 
titms  at  this  station  anil  the  bench  marks  are  described  in  Water- 
Su[)])ly  Pajier  No.  175,  page  37,  where  are  given  also  references  to 
publications  tliat  contain  data  for  jirevious  years. 


hiseharge  measurements  of  Yampa  River  near  Craig,  Colo.,  in  1906. 


Date. 

Hydrographer. 

WidthJ 

. 1 1 

Area  of 
JWTtlon. 

(taw* 

height. 

His- 

charge. 

' Feet.  1 

Sq.  ft. 

Feet. 

See.-ft. 

April  20 

A.  A.  Welland 

167  ' 

1,020 

3,500 

May  2 

do 

166 

89.*» 

2,.V)0 

May  10 

do 

190 

1,240 

H.IH) 

6,260 

May  27 

do 

191 

1,440 

7.20 

7. 130 

Juiic  13 

do 

191 

t.4C<0 

7. 55 

1 8, \50 

July  10 

do 

Ilk) 

91)5 

4.38 

2,370 

July  27 

1,31 

672 

2.94 

tiSO 

Au^st  14 

do 

131 

615 

2.50 

411 

Au^st  22 

do 

131 

602 

2.40 

371 
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I>aUy  gage  height,  in Jeet,‘of  Ynmpa  Hirer  near  Craig,  Colo.,  for  I90f>. 


D»y. 

Apr. 

May. 

Juno. 

July. 

Aug. 

Sepl. 

Oct. 

, 

3.5 

4.8 

6.6 

4.75  ' 

2.6 

2.0 

2.4 

2 

3.3 

4.7 

6.5 

4.8  ' 

2.7 

2.0 

2.3 

3.4 

4.7 

6.0 

4. 7 

2. 75 

2. 1 

2.3 

4 

3. 15 

4.85 

6.75 

4.  .35 

2.65 

2.2 

2.3 

3.4 

.5.(1 

6.8 

4.4 

2.6 

2.2 

2.3 

0 

3.3 

6.0 

7.  .35 

4. 15  : 

2.6 

2.1 

2.3 

3.9 

.5.8 

7. 6 

4.4  1 

2.  .35 

2. 15 

2.3 

8 

3.  .5 

.5.9 

(i.  3 

4.5  1 

2.55 

2.05 

2.3 

9 

3. 5 

6.2 

.5.9 

4.  .35 

2.5 

2.0 

2.3 

10 

4.a'i 

fi.7 

6. 2.5 

4.25 

2.55 

2.0 

2.3 

11 

4.25 

7.0 

6.9 

4.35 

2.5 

2. 15 

2.25 

12 

4.3 

6.95 

7.3 

4.25 

2.4 

2.0 

2.2 

13 

4.1 

6.7 

7.6 

4. 15  , 

2.3 

2. 1 

2.2 

M 

3.a5 

6.4 

7.95 

4% 

2.:t 

2.05 

2.2 

3.9 

6.3 

7.95  ' 

4.25 

2.4 

2. 15 

2.2 

Ifi 

4.(K 

6.5 

7.6 

4.1 

2.4.5 

2.35 

2.2 

4.4 

6.9 

7.6 

3.8  ' 

2.4 

2. 15 

2.2 

Ih 

4.5.’) 

7.0 

7. 1 

3.6  ' 

2.  .35 

2.1 

2.2 

4.55 

7.a5 

6. 35 

3.45 

2.4 

2.65 

2.2 

4. 55 

7.25 

6. 25 

3.3  . 

2.35 

2.35 

2.2 

21 

4.S 

7.5 

.5.9 

3.  25  , 

2.35 

2.  .35 

2.2 

22 

5. 1 

7.6 

5.9 

3. 15  1 

2.4 

2.4 

2.2 

23 

.5.35 

7.05 

5.8 

3.1  I 

2.3 

2.45 

2.2 

24 

5.G 

7.  .55 

5.4.5 

3.0  ' 

2.35 

2.  .35 

2.2 

2A 

.5.85 

. 7.6 

5. 1 

3.1 

2.35 

2.5 

2.2 

26 

.5.3 

8.0 

4.9 

3.0 

2.35 

2. 45 

2.2 

27 

5.2 

7.3 

4.9 

2.9 

2.25 

2.4 

2.2 

2H 

4.9 

7.2 

4.9 

2.8  . 

2. 15 

2.4.5 

2.25 

29 

4.  (i5 

7. 75 

4.8 

2.7  ' 

2.1 

2.5 

2.3 

:« 

4. 7.5 

8.35 

4.6.5 

2.65 

2.1 

2.5 

2.3 

31 

7. 15 

2.6  ' 

1 

2.05 

2.3 

Hating  table  for  Yamim  Hirer  near  Craig,  Colo.,  for 

1H06. 

- 

1 Dis-  1 

1 

Oaffp 

Oap> 

Dla- 

Gage 

height. 

IMs- 

Gage 

height. 

Dis- 

il  Gage 
height. 

Dis- 

hoignt 

1 charge. 

lu*ignt. 

clmrgo. 

fhargo. 

chaige. 

charge.  ■ 

Fret. 

Sec,-ft. 

Fert. 

Ser.-fl. 

Fert. 

See.‘ft. 

Fret. 

Sre.-ft. 

Fert. 

■| 

Sec.~ft.  1 

2.00 

200 

3.00 

700 

4.00  a 

i.rA) 

5.00 

3.000 

7.00 

0.7W  ! 

2. 10 

230 

3. 10 

770 

4. 10 

1,7.50 

5.20 

3,.3.»0 

,1  I-'-’® 

7,180  1 

2.20 

2*i5  ' 

3.20 

845 

4.20 

l.STO 

5.40 

3,660 

.1  7.40 

7.HX)  ! 

2.  .30 

305  1 

.3.3) 

925 

4.30 

•2.00U 

.5.  to 

4.010 

7.60 

8.0:10  1 

2.40 

350  ' 

3 40 

1,010 

4.40 

2.  130 

.5.80 

4.370 

7.80 

8,470  1 

2.  .50 

400  : 

3.50 

1. 100 

4.  .50 

2.270 

6.00 

4. 7.50 

8.00 

8.910 

2.60 

1 4.50 

3 (0 

1.195 

4.(i0 

2,410 

6.20 

5, 140 

8.20 

9.350  ‘ 

2.70 

.505  ‘ 

3 70 

1,29.5 

4.70 

2.550 

6.  40 

6, 540 

i 8.  ‘U) 

9,790  ' 

; 

2.80 

! .5(k5  j 

3.80 

1.400 

4.80 

2. 700 

6.  tiO 

5, 940 

2.90 

L 

j 630 

390 

1,510 

4.90 

2,8.50 

6.80 

6,340 

'1 

_J 

Note.— Thf*  above  table  la  aj>|)Ucablo  only  for  opcn-ehannel  eonditlona.  It  Is  bastsl  on  9 dlseharg*' 
measurements  made  during  1900  and  Is  well  deflned  Ijetweeu  gage  heights  2.4  feet  and  8 fwt. 

Monthly  discharge  of  Yampa  Hirer  near  Craig,  Colo.,  for  Iti06. 


ll>ralnag<*  an'a,  1, 7.10  square  miles.] 


Month. 

Dist  harge  In  second-feet. 

Total  in 
acre-fc*et. 

Uun-<»ff. 

Maximum. 

Mlnimuni. 

Mean. 

Soc.-ft.  per 
sq.  mUe. 

Depth 
in  inches. 

ApilL 

May 

June 

July 

August 

8**pt«-ml«»r 

Oetoter. 

4,4(j0 
9.680 
8.  .SOI) 
2,700 
535 
425 
350 

808 
2,350 
2, 4S0 
450 
215 
200 
265 

2, 100 
6.180 
5,  (i20 
1.470 
359 
283 
285 

125. 000 

380.000 

334. 000 
90. 400 
22. 100 
16.800 
17,500 

1.21 
3. 57 
,3.25 
.850 
.208 
. 164 
. 165 

1. 35 
4. 12 
3. 
.98 
.1»4 
. 18 
. 19 

9H6.000 





Note. — The  above  values  are  good. 
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SURFACE  WATER  SUPPLY,  1906. 


ELK  RIVER  NEAR  TRULL,  fOLO. 

This  Station  was  established  May  2,  lt)04,  and  discontinued  Au^u.st 
1C,  1!K)C.  It  is  located  about  2 miles  southeast  of  Trull  post-oflice,  on 
the  stafje  road  between  Steamboat  Sprinjis  and  Hayden,  Colo.,  in  .sec. 
.32,  T.  7 X.,  R.  85  W.,  and  is  below  all  tributaries.  The  conditions  at 
this  station  and  the  bench  marks  are  described  in  Water-Supply 
Paper  Xo.  175,  pa<te  41,  where  are  given  also  references  to  publica- 
tions that  contain  data  for  previous  years. 

Dutchanje  measuremmts  of  Elk  Hirer  near  Trull,  Colo.,  in  J9<)6. 


Date. 


Hydrographer. 


April  28. .\.  A.  Weiland 

May  12. do 

May  2.*> do 

June  11 do 

June  29 do 

July  12 do 

July  29 do 

August  15 do 

August  23 do 


Width. 

.\rea  of 
section.  ' 

Gage  1 
' height. 

Dla- 

chiirge. 

Feet. 

Sy.ft. 

j Feet.  1 

Sec.-ft. 

115 

220  ! 

6.93 

713 

115 

4t*l  i 

a 80  1 

2,  ‘180 

115 

5.39  1 

9. 50 

3,  .580 

115 

494 

9. 10  . 

3,U70 

115 

331 

7.71  , 

1,470 

115 

319  1 

1 7.61  1 

1,340 

100 

140 

ti.  13 

351 

115 

112 

1 5.  SO  1 

223 

Wi 

91 

1 5.  C>0  ; 

179 

huily  gaye  height,  in  /tel.  of  Elk  Hirer  near  Trull,  Colo., /or  1900. 


Day.  ■ -\pr.  May. 

June. 

July. 

Auk. 

Day. 

Apr. 

May. 

June. 

July.  ] Aug. 

1 

1 ' 7.15 

8.03 

fi.  15 

17  ... 

9.0*2 

9.  .50 

7.15  i . 

2 , 7.05 

8.80 

8.18 

6. 12 

18 

8.78 

8.78 

7.03  

;i ' , 7.ai 

8.  78 

7.98 

6.00 

19 

9. 00 

6.9.3 

8.65 

7.88 

9.30 

5 1 8.32 

8.98 

7.68 

.5.95 

21 

9.25 

8.  45 

6.75 

6 i 8.28 

9.  68 

7.  .53 

5. 90 

9.42 

8.55 

7 . ...  H.  .30 

5.  85 

23 

9.22 

H..50 

8 ! 8.40 

8.25 

7.  76 

5.80 



9.28 

8.  *22 

6.63  1 

9 8.W 

8.  28 

7.58 

5.75 

9.  t'lO 

7. 75 

6.  43  i . . 

10 : 8.82 

8.78 

7.70 

S.  70 

26 

9.U5 

7. 75 

6.33  

11 i H.90 

9. 15 

7.  .53 

5.  65 

27 

9. 65 

8.08 

6.23  

12 1 8.92 

9.42 

7.  <’4> 

5.  60 

28.... 

6.  90 

9.22 

8.08 

6.20  

13 i 8.  .38 

0. 65 

7. 4<i 

5.62 

*29 

7. 18 

9.98 

7.82 

605  

14 i 8..35 

9.  .58 

7.  .53 

5.  75 

30 

7. 32 

9. 65 

7.98 

6 15 

l.^i ! h..'i2 

9.42 

7.40 

5. 78 

.31 

16 8.82 

1 ! 

9.52 

7.30 

J 

Hating  table  for  Elk  Hirer  near  Trull,  ('olo.,for  1900. 


Gage 

height. 

Dis- 

dmrge.  ^ 

Gage 

height. 

Din- 

charge. 

r.iooi 

height. 

Dis- 

charge. 

Gage 

height. 

Dis- 

charge. 

Caw 

height. 

Dis- 

charge. 

Feet. 

Sec.-ft.  1 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

'i  Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

5. 60 

175  i 

6 40 

470 

7.  *20 

980 

II  600 

1,7.50 

6 80 

2,  WXb 

5.70 

200  1 

6 50 

.525 

7.  .30 

1,060 

8.  10 

1 , SCO 

690 

2, 6i0 

5.80 

230  ; 

6t« 

,580 

7.40 

1,145 

' 8.20 

1,970 

9. 00 

2.650 

5. 90 

200  1 

6 70 

640 

7.50 

1,235 

8.30 

2.IW0 

9.20 

3,210 

6.  in 

295  1 

6 80 

700 

7. 60 

1 640 

2,‘>«X) 

9.40 

3,470 

610 

335 

0.00 

765 

7.  70 

1,4.30 

' 6.50 

2,3*20 

9,  tiO 

3, 7,50 

6.20 

375 

7.00 

8.35 

7.  SO 

l,.5.*i.5 

6 60 

2,440 

9.80 

4,030 

630 

420  , 

7. 10 

905 

7.90 

1,640 

6 70 

2,  .560 

10. 00 

1 

4.310 

Note.— The  above  table  is  applicable  only  for  oimn-cbunnel  conditions.  It  is  based  on  8 discharge 
measurements  made  during  1909  and  is  well  detinetl. 
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^yfonlhly  (liirhonjr  of  Elk  Hirer  near  Trtillf  Colo.,/or  EMUi. 


IHsrhiinre  in  jtecond-fwt. 


Maximum. 

Minimum. 

Mean. 



A,2i9  \ 

870 

2,li30 

1(»2,  OUO 

Jane 

3,^*i0  1 

1,4M) 

i:>4,ouo 

Jol\* 

l,i«0  i 

LQIO 

ii2,  UII 

Aopist  1-16 

XVi\ 

17:. 

241 

7,<a'i0 

TheperftHl 

i 

380, 000 

Nc/te.— Thtf  ii>>ove  vaine5  are  extt»llenl. 

ELK  HEAD  ( REEK  NEAR  CRAIG,  COLO, 


This  station  was  establislied  April  27,  IDOO,  and  was  discontinued 
September  7,  1900.  It  is  located  at  Harrison’s  ranch,  .OJ  miles  east 
ofCraiij,  on  the  road  to  Hayden,  and  about  1 mile  above  t he  junction 
with  the  Vampa. 

The  channel  curves  both  above  and  below  the  station.  Abovb  the 
bridge,  the  creek  will  overflow  the  flat  bottom  land  t)ii  both  banks; 
below  the  bridp:e  the  banks  are  hi;;h  and  not  liable  to  overflow.  The 
l)ed  of  the  stream  is  of  sand  and  mud  and  liable  to  shift.  There  i.s 
one  channel  at  all  stages. 

Measurements  are  made  from  the  lower  side  of  a single-span  iron 
highwaj'  bridge.  The  initial  jxiint  for  .soundings  is  the  inside  face  of 
the  .south  abutment. 

A chain  gage  is  fastened  to  the  downstream  guard  rail;  length  of 
cimin,  16.10  feet.  The  gage  was  read  by  Margaret  Harrison.  'I'lie 
bench  mark  is  a chiseled  cross  on  the  top  of  the  northwest  coriuT  of 
the  .south  abutment  of  the  bridge;  elevation,  l.‘1.2')  feet  above  the 
datum  of  the  gage. 


Uiiu-hnrtjf  metwtremenUi  of  Elk  Jfend  ('r<tk  near  Craig,  Co/o,.  i;i 


Pat*'. 

Hydrographor.  , 

, Width. 

An‘11  t.f 
}»4rllon. 

Giip* 

height. 

Pi»- 

clmrgv. 

.(pril27 

. A.  A.  Weilund 

1 Fert. 

40  , 

fig.  ft. 

no 

Fert. 

0.44 

Src.-ft. 

;«)i 

May  1 

do ' 

40 

UiK 

0.  :io 

2)kS 

Mar  11 

.do  . ' 

May  27 

(Wt 

' 242 

8. 72 

.soli 

Juiie  10 

do 

40 

118 

0.(4) 

:t(>o 

June  29 

27 

40 

4.40 

2(* 

July  n 

do j 

28 

42 

4.  4‘.  I 

31 

Julr  .11 

do 

2:.  i 

I 32 

4.0.3 

4.S 

August  14 

3.’. 

3.1H)  ! 

1 3. 

•Aupist  2: 

27. 

1 'P 

3.  70  1 

1 2.  »> 

Digitized  by  Google 


42  SrRFACE  WATER  SUPPLY,  1906, 

Daily  gage  height,  in  feet,  of  Elk  Head  Crrrk  near  Craig,  Colo.,  for  J90(>. 


D*y.  Apr. 

.Vl?4y. 

Juno. 

July. 

.'us- 

B*?pt.  1 

1 

Day.  Apr. 

May. 

1 June.;  July. ! 

, Aug.  I 

1 

a.28  ' 

7.7R 

4.42 

.TOO 

a 65 

1 17 

9.194 

A80  i 425 

a75 

a 

&24 

7.74  ; 

4.32 

auo  ! 

ao5 

18 

9l  3K 

&65  ! 422 

a72 



3 

7.50 

4.:» 

ago  I 

add 

19 

9.70 

& 48  : 4X 

aoA 

A 

7.02 

7.41 

4.  30  ' 

;ift2  1 

aai 

20 

9.118 

A 4 15 

A65  ' 

5 

K.  4.1 

7.34 

4.  19 

agj  1 

a 06 

'21 

! ftM 

A 09  4 14 

ao6 

6 

8.70 

7.95 

4.  14 

.T88 

a 05 

22 

9.78 

492  4 15 

105  ' 

1 

7 

KOti 

7.  .15 

4. 12 

a 75 

am 

23 

9.32 

4 88  410 

a$5 

8 

1 &nn 

a 74 

4.  42 

1 a75  1 

24 

8.96 

4 84  415 

! a«4 

9 1 . 

1 a Vt 

, a. 12 

i32 

26 

9.  4K 

4 84  4 18 

I aHQ 

10 ' 

1 t».72 

1 

4.24 

' a 72  I 

20 

ft  85 

4 68  4 14 

1 a«2 

11 ^ 

' 0.9A 

aAO 

4.2.1 

a 70  1 

, 27 

H.HQ 

4 54  4 15 

a62 

IZ 1 

' ft  7)1 

a 4H 

1 

1 a7o  I 

. 2« a 48  ' 

{ 9.00 

4 41  ; 4(K) 

a65 

1.1 

Afi2 

a 40 

1 4 30' 

I a 70  i 

29 a25  ' 

440  ’ ais^ 

ao5 

14 • 

8.56 

a 25 

I 4.25 

1 aro  1 

1 

30 0.32  ; 

a 78 

4 40  ' 4 05 

a65 

15  . 

8.  91 

' 425  ; 

1 

31 

’ 8l35 

1 . . 

' aoA 

Id 

9^66 

5.M 

425 

1 a7b  i 

i: 1 

! 

Rating  table  for  Elk  Jhad  Creek  near  Craig,  Colo.,  for  lUOC. 


08^ 

height. 

Dis-  1 
charge.  ' 

Oa^ 

height. 

Dis- 

charge. 

Gage 

height. 

Dis- 

charge. 

Gage 

height. 

Dis- 

charge. 

Ga^ 

height. 

Dis- 
charge. , 

Feet. 

Sec.-ft. 

Feet. 

Sec.‘ft. 

Feet. 

See.-ft. 

Fret. 

Srr.-ft. 

Fret, 

Srr.-ft. 

aoo 

2.6 

450 

5.40 

138 

t>.  31) 

282 

7.  40 

509 

a 70 

2.9  1 

460 

45 

5.50 

151 

6.  40 

:«i  * 

7.  tlO 

553 

3.80 

3.2 

470 

55 

5. 60 

HW 

6.50 

321  . 

7 SO 

596 

ago 

as 

4.80 

•« 

5.70 

1811 

6.  liO 

341 

H.  OO 

640 

4.00 

4 

4.90 

7li 

1 5.80 

195 

6 70 

302 

9.  (10 

860 

4. 10 

7 

A 00 

88 

! 5.90 

211 

6.  80 

:K)  1 

10.  00 

1,080 

4.20 

12 

.A  10 

100 

• 6.00 

6. 

404 

430 

19 

5.20 

112 

1 6. 10 

245 

7.00 

425 

440 

27 

5.30 

125 

6.20 

2i;3 

7.^ 

4ti7 

Note.  -The  above  table  l.s  appliaiblc  only  f<'r  open-channel  comlltinns.  It  is  Iwiaed  on  10  dis- 
charge me.a8ureinent9  made  dtmng  100(>  and  is  well  deflned. 


Monthly  dutcharge  of  Elk  Head  Creek  near  Craig,  C (do.,  for  190G. 


May 

June 

July 

August 

SepleinIsT  1-T 

The  perimi 


Discharge  in  .second-feet.  1 

Total  in 
uc  re-feel. 

, Maximum.  | 

1 Minimum. 

! _ 1 

Mean. 

i.aso 

267 

840  i 

51.600 

1.29 

27 

2*.7 

1.1.300 

29 

4 

la  r> 

830 

a 6 

2.  r. 

3. 1) 

184 

3.  8 

2.  7 

2.8 

38.  9 

Note.— Values  are  ratfsl  as  follows;  May  and  June,  good;  remainder  of  the  period,  approximate. 


FORTIFICATION  CREEK  AT  CRAIG,  COLO. 

This  station  was  established  .June  12,  190.'),  and  was  discontinueil 
June  .30,  1906.  It  is  located  at  the  hi«'hway  bridge  about  one-fourth 
mile  east  of  Craig,  Colo.,  in  sec.  6,  T.  6 \.,  K.  90  \V. 

On  May  2,  1906,  a new  chain  gage  was  installctl  at  the  same  datum 
as  tlie  staff  gage;  length  of  chain,  16.60  feet.  The  conditions  at  this 
station  and  the  bench  marks  are  de.sc.ribed  in  Water-Supply  Paper 
No.  175,  page  43. 
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Discharge  measarcments  of  Forlifcation  Creek  at.  Craig,  Colo.,  in  7905-fl. 


Date. 

Hydrographer. 

width. ! 

[ .\rea  of  : 
soctlon. 

r.age 
height.  1 

Dis- 

charge. 

I90r.. 

Feet. 

Sq./I. 

Fret. 

Sec.-ft. 

June  12 

H.  0.  Ciraham 

ii| 

K4 

4.40 

212 

i9or>. 

May  2 

A.  A.  Weiland 

4T> 

63 

ago 

118 

May  10 

do 

/iO 

142  1 

aoo 

337 

May  27 i 

do 

.'10  j 

i H7  I 

.5.50 

:iut 

June  9 1 

do .r 

V. 

50 

as4 

128 

June  :io 

\V.  II.  Rose 

i.go 

(“) 

1. 


a I’ractically  no  flow. 


Daily  gatje  height  (iml  dUrharge  of  Fortification  Creek  at  Craig,  Colo. t for  ]90o-€. 


1W1.5.  1 

loa'..  1 

1906. 

Jniw.  I 

May.  , 

June. 

June. 

May. 

June. 

Day. 

u 
. j: 

: g, 

« 

1 

5 

1 ^ 

B i 
w 

1 

c 

¥ i 
i 

h- 

1 i 
1 

1 

■« 

43 

1 

Day. 

\ 

A 

tc 

X 

43 

1 

V 

1 

!■ 

1 
1 c 

1 

■*i 

43 

K 

4 

43 

1 

c 

h 

4 

43 

u 

1 1 

Feet. 
i 6.515 

See.- 

/eet 

33H 

Feet 

Sec.- 
. feet. 

Feet. 

4.85 

' Sec.- 
jeet. 
230 

Feet. 
3.  .50 

See.- 

feet. 

12.5 

Feet. 

.■).40 

5€f.- 

feet. 

268 

1 

Feet. 

3.60 

Sec.- 

feel 

108 

2 

1 5.92 

380 

4.10  ! 

1 137 

4.75 

218 

18 

3.  35 

I0!» 

5.35 

263 

3.  .'iO 

100 

3 

A.8H  , 

375 

3.» 

1 no 

4.65 

208 

19 

3.20 

97 

5. 35 

263 

3.20 

7.5 

4 

6.20  i 

413 

3.05  1 

1 97 

5.15 

261 

a) 

2 

1 77 

5.90  , 

325 

2.90 

52 

5 

&.40 

435 

4.90  j 

216 

5.Z5 

272 

21 

2.85  ' 

67 

5.75 

308 

2.80 

4.) 

« 

«.  10 

400  ! 

4.. SO  1 

20.5  ' 

i 5.25 

1 272 

22 

2.75  1 

1 60 

5.80  I 

i 313 

2.05 

38 

7 

5. 10 

'JUS  i 

4.65 

IQO 

4. 7.5 

1 218 

Z\ 

2-70 

TpO 

5.95 

332 

2.  r.5 

25 

8 

, 2?^  1 

4.75 

■ 200 

4.15 

1 1.58 

24 

2.70 

.V) 

5. 10 

237 

I 2.45 

19 

9 

5.05 

282  ' 

5.45 

27.5 

3.85 

i:io 

2.'> 

0 

f).  13 

775 

1 2.40 

16 

10 

5.46 

1 m 

5. ‘XI 

325 

3.06 

i;i8 

26 

6.25 

36,'i 

2.20 

7 

4.70 

1 245 

• 5.9,5 

332 

1 4. 10 

n 1 

! 0 

h.  45 

12 

4.60 

233 

5.55 

2JO 

4.20 

ir>3 

28 

' 0 

5.20 

267 

1 2.00 

1 

13 

4. 15 

387 

5.05 

232 

1.  40 

183 

' 

0 

6.W  ' 

427 

1 2.00 

14 : ; 

3.96 

167 

4.75 

' 200 

4.05 

148 

30 

0 

6.  .55  1 

421 

! 1.90  ! 

0 

1.5 

3. 75 

147 

' 5.10 

237 

3.W 

i:« 

.31 

5.55  , 

306 

10 

3.70  1 
1 

143 

1 5.f50 

203 

3. 70 

1 IIB 
1 

! 

Note.— These  discharges  were  obtained  by  the  indirect  methml  for  shifting  channels. 


yfonlhly  discharge  of  Fortification  ('reek  at  ('rctig,  Colo.,  for  ItfOo-fi. 


Month. 

I Discharge  111  second-fpcl. 

Muxiimiin.  Minimum.  Mean. 

Total  in 
aero-fwi . 

Kiftl. 

June 

4ii5 

40  1 

176 

in.-vio 

190(i. 

1 

May  2-31 

427 

1 97 

2t<: 

l.'i.OUO 

June 

1 

1 

117 

6.960 

Note.— The  above  vslues  are  fair. 

WILLIAMS  RIVER  AT  HAMILTON,  COLO. 

This  station  was  established  April  29,  1904.  It  is  located  at  the 
highway  bridge  at  Hamilton,  on  the  stage  road  from  Meeker  to  Craig, 
Colo.,  about  17  miles  from  Craig,  in  see.  20,  T.  5 N.,  R.  91  W.  The 
conditions  at  this  station  and  the  bench  marks  are  described  in 
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•Watpr-Supply  Paper  No.  175,  pape  44,  wlu*n*  are  eiven  also  references 
to  publication.s  that  contain  data  for  ])reviou.s  years. 

Disctuiri/e  vieaiuremenU  of  Williamii  Hirer  at  Hamilton,  Colo.,  by  .1.  .-I.  Wrilaml.  in  190C. 


DaU\ 

^ Width. 

1 

An*a  of 
; wvtion. 

' Oac»‘ 
liPlgnt. 

Di»- 

charg*‘.  1 

Dat4-. 

Width. 

1 

.\  r»*a  of 
section. , 

* Oagi' 

1 height. 

nis- 

chargr-. 

Feet. 

Sq.ft. 

Feet.  1 

1 Sec.-fi.  ,j 
501  J 

Feel.  1 

i Feet. 

Sec.-fi. 

April  25 

50 

1 145 

, 4.22 

June  9...-. 

...  - 00  1 

5.63 

2.wn 

April  25 

Mftv  2 

50  ' 

154 

1 4.  IS 

458 

J unt»  28. . . . 

.w  . 

183 

4.60 

618 

40  1 

no 

3.  OS 

220 

July  10.... 

45 

121 

3.85 

29T 

May  9 ' 

55  ; 

191 

5.22  i 

1,010  1, 

July  20. . . 

40 

S4 

3.13 

9s 

May  10 i 

00  [ 

247 

0. 10 

1,370  ' 

August  13. 

40 

82 

3.a5 

May  23 1 

00  1 

301 

0.80 

1.740  , 

•\ugu»t  21 . 

40 

H4 

91 

May  28 

00  ' 

349 

7.18 

2,090  ' 

1 3.10 

1 

Daily  gage  height,  in  feet,  of  Williams  Hirer  at  Hamilton,  Colo.,  for  1906. 


Day. 

April. 

May, 

June. 

July. 

Ang. 

1 Sept.  Oct. 

3.  PiO 

1 3.72 

1 5. 08 

4. 27 

2. 97 

1 2.90  ' at.'. 

3.32 

3.?2  , 

1 5. 88 

4.20 

3. 1.5 

3.10  2.9i* 

3 

3. 10 

3., SO 

* 5. 7.5 

4.  10 

3.00  ' 

3. 10  2.  s: 

3. 12 

1 4.20 

: 5.72 

4.00 

3. 07  i 

3.10  2.95 

3. 22 

5.08 

0.06 

3.93 

3. 0.5 

2. 93  2.  W 

3.20 

4.92  , 

0.92 

3.8.5 

3.U5 

2.93  2.93 

7 . . 

3.30  , 

4.82 

5.90 

4. 07 

3.05 

2. 90  2. 90 

8 

3.  18 

10  j 

1 5. 35 

3. 95 

.!(» 

2.  77  2.  90 

3.  IS 

h.  4.5 

,3. 87 

2.95 

2.  75  2.  90 

3.25 

590 

<*08 

3.80 

2.95 

2.80  2.K5 

11 

4.5 

i (i.  22 

0. 25  1 

1 3. 80 

2.87 

' 2.75  2.85 

12 

3.  40  ! 

0. 22 

0.  48 

3.  70 

2.85 

1 2.73  2.  .so 

13 

.108  , 

, 5.  .55 

6.70 

3.83 

2. 95 

2. 70  2.  7.5 

14 

3.  15 

5. 25  1 

' 6.  (V2 

3.H.3 

3.25 

2.80  2.75 

15 

.1  1.5  i 

5.  42 

a 35 

:i.K3 

3. 20 

3. 10  2.  70 

10 

3.  ,30 

' 0. 32 

a30 

3.  PA 

3.tt5 

3.  40  2.  70 

17 

.3.  ,50 

(>.  7.5 

a 25 

3.  ,55 

3. 07 

3.20  2.»i.5 

3.  ,V. 

0.  tV’i 

5.  05 

3.4.5 

3. 27 

3.0.5  2 ta 

3.48 

0. 9.5 

5.42 

a 40 

3.  It) 

3. 05  2.  TO 

20 

.•t..wj 

7.38 

5. 25 

3.  ,15 

3.a5 

aa5  2.(»0 

21 1 

3. 7.';  ' 

7. 2.5 

,5.  or, 

.3.30  j 

3.07 

3.ft5  2.90 

I 

3.(rj 

7.35 

•A  I Z , 

1 3.  -25  1 

2. 97 

3. 07  2. 11.5 

23 

4.25 

7.22 

5. 05  ' 

' 3.20 

2.95 

3.00  2.93 

24 

4.  r»2 

0.42 

4.  fi5 

3.  15  ! 

2.9.5 

2. 93  2. 

25 ' 

4.32 

(i.  40 

4.  .55 

3. 07 

2.93 

2.90  3.0U 

20 ' 

■ 4.00 

0.38 

4. 55  , 

,1.  to  ' 

2.9.5 

3.  no  2.  97 

27 

3.80  ; 

0.32 

4.5.5  i 

;i  to  1 

3.  00 

3.20  2.97 

28 ' 

3.80 

7. 15 

4.4.5 

3.  03 

2. 90 

3. 07  2.  88 

29 

3.82 

H.  12 

4.;« 

.3.  0.5 

2 . 85 

3.03  2.77 

30 

3.82 

(i.  40 

4.  .V> 

.3.  10 

2.93 

2. 95  2.  75 

31 

,5.80 

3. 00 

2.93 

2. 70 

I 


Rating  table  for  Williams  Hirer  at  Hamilton.  Colo.,  for  1906. 


' Oagp 
. hi'ight. 

l)i»- 

cha 

lc| 

Dis- 

charge. 

Oage 

heignt. 

Dis- 

charge. 

Onge 

height. 

DIs- 

churgt'. 

r.iige 

height. 

Dia-  ; 
charge. 

Feet. 

Sec.-fl. 

Feet. 

Sec.-ft. 

' Feel. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

j 2.«J 

3.  .50 

180 

4.  40 

.536 

5. ;«) 

9tk5 

0.  40 

1..56.5 

2.  70 

3.5 

3.  tiO 

218 

4.  .50 

;580 

5.40 

1,01.5 

0.  «i0 

1 , 075 

2.80 

47 

3.70 

253 

4.  (iO 

re.5 

5.  ,50 

1,070 

(i.  80 

1,790 

2.90 

(iO 

3.80 

290 

4.70 

070 

5.  00 

1,125 

T.tiO 

1.010 

3.00 

Hi 

3.90 

.328 

4.80 

71.5 

5.  70 

1.180 

7.20 

2.U30 

3.  10 

92 

4.  UO 

3(>8 

, 4.90 

7tii5 

5.80 

1.215 

7.  40 

2. 1,50 

' 3. 20 

III 

4. 10 

40'.) 

5. 00 

81.5 

5. 90 

1.290 

7. 00 

2.270 

. 3.  M) 

i;« 

4.20 

4.51 

5. 10 

Hli.5 

0.00 

1.34.5 

7.80 

2.390 

3.  40 

1.58 

4.  .30 

493 

5. 20 

915 

1 0.20 

1.4.V, 

8. 00 

2.  .510 

Note.— Th<‘  aliovo  tahlo  Is  npplio4ib)(>  only  for  opon-channpl  cniKllUous.  It  Is  bu»‘d  on  13  dischar^ 
mcasim'inouts  madr  during  UMJO  and  is  wrll  tlonni'd  it  bow  giigo  height  3 fis't. 
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Monthly  lim'harye  of  Williams  River  at  Hamilton,  Colo.,  for  1906.  ' 

Dlwhaiv*' in  st’cond-fcct.  _ 

. . Total  In 

Maximum.  Minimum.  | M**an. 

r>34  N9  218  13.  non 

2.  .'■>80  2ti0  1,340  82,400 

1.730  1 514  I 1,120  (i«i.000 

480  75  I 230  14.100 

120  54  ! 78.4  4.K20 

1.58  35  74.0  4,400 

75  28  I 53.2  3,270 

j I 180.000 

Note.— Tho  above  values  are  goo»l,  except  thos<»  for  OctolxT,  which  are  (air. 

WHITE  RIVER  DRAINAGE  BASIN. 

*DESC’KIin'ION  OF  BASIN. 

White  Kiver  rises  in  Tra]>pers  Lake,  which  lies  at  an  elevation  of 
9, .500  feet  above  sea  level  in  a small  mountain  basin  of  the  White  River 
Plateau  in  eastern  Garfield  County,  Colo. ; thence  it  flows  westward  to 
its  point  of  junction  with  Green  River  in  west-central  Uinta  Count}’, 
L'tah.  Throufjhout  its  course  it  occupies  a narrow,  mountainous  val- 
ley, with  alternatin'!  parks  and  canyons,  enterin'!  the  longest  and 
<leepest  of  the  canyons,  in  which  it  continues  to  its  mouth,  about  8 
miles  east  of  the  Colorado-Utah  State  line. 

The  basin  compri.ses  an  arid,  broken,  and  much  eroded  plateau 
region,  which  topograhically  is  a continuation  of  the  Grand  River 
Me.sa  south  of  Grand  River.  The  headwater  portion  covers  the 
greater  area  and  is  called  the  White  River  Plateau;  below  this  and  to 
the  south  is  the  Roan,  or  Book  Cliffs,  Plateau.  Fragmentary  ])la- 
teaus  also  occur  along  the  northern  side  of  the  river. 

Numerous  small  streams,  among  which  are  Marvine  Creek  and  South 
Fork,  join  the  White  in  tho  upper,  mountainous  ])ortion  of  the  basin. 
Douglas,  Piceance,  and  Evacuation  Creeks,  draining  the  Book  Clill's 
Plateau,  enter  White  River  from  the  .south.  In  the  spring  the.se 
creeks  carry  consiilerable  water,  derived  mainly  from  melting  snow, 
hut  in  the  summer  they  are  very  nearly  dry. 

The  mean  annual  precipitation  recorded  at  Meeker  is  1.5.9  inches; 
farther  west  and  at  lower  elevations  it  is  undoubtedly  much  less. 

NORTH  KORK  OF  WHITE  RIVER  NEAR  Bl’FORI),  COU). 

This  station  was  established  .Inly  28,  1903.  It  is  located  at  tho 
county  bridge  at  Raw.son’s  ranch,  below  the  mouth  of  Marvine  ('reek, 
7 miles  from  Buford,  the  nearest  post-office,  and  32  miles  from  Meeker, 
Colo.  The  conditions  at  this  station  and  the  bench  marks  are  de- 
scribed in  Water-.Supply  Pajier  No.  175,  page  50,  where  are  given  also 
references  to  publications  that  contain  data  for  prev’ious  years. 


Month. 


•\pril 

May 

J line 

July 





Octolirr 

Tho  fx^ritwl 
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SURFACE  WATER  SUPPLY,  1906. 


IHtchanje  mtfmtTcmtnU  of  North  Ftnk  of  River  near  Buford,  Colo.^  by  A.  -4. 

]VeHand,  in  1906. 


Date. 

1 Width. 

' Area  of ' 
section. 

t Gap- 
, height. 

Dia- 

1 chaise. 

1 Date, 

wiai^k  1 «\  rea  of 

! width. 

Gage 

height. 

, Dis- 
charge. 

Mav  6 

Fret. 

8.T 

Sg./t.  i 
136 

Fret. 

ZS5 

^ Sec.-/t. 
547 

1 July  7 

! .... , 
83 

Sg./f. 

144 

Fret,  i 

! 2.60  i 

Sec.‘ft. 

630 

May  18 

8.3 

186 

3.20 

1.040 

July  30 

83 

114 

i 2.25  1 

39T 

Junes. 

8:i 

191 

3.18 

1,060 

Au^st  6 1 

8,1 

97 

2.05 

31^ 

June  25. 

1 

83 

170 

2.00 

89U 

1 August  29 1 

83  ■ 

91 

1.98 

1 

296 

Daily  gage  height,  in  feet,  of  North^'ork  of  White  River  mar  Buford,  Colo.,  for  1906. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept.  Oct. 

1 

1.82 

Z08 

2.95 

2.78 

2.18 

2.02  2.00 

2 

1.82 

2.08 

2. 95 

2.78 

2.12 

2.05  1.95 

1.80 

2.15 

2.95 

2.t» 

2.10 

2.00  1.95 

1.82 

2.42 

2.95 

2.*t5 

2.10 

2.00  1.95 

1.82 

2.«i5 

3.05 

2.60 

2.10 

2.00  L90 

1.85 

2.70 

3.a5 

2.55 

2. 10 

2.00  1.90 

1.82 

2.60 

2. 95 

2.60 

2.08 

2.00  1.90 

1.82 

2.80 

3.00 

2.58 

2.08 

2.00  1.90 

1.82 

3.02 

3. 15 

2.50 

2.08 

2.00  1 1.90 

10 

1.88 

3.20 

3. 32 

2.50 

2.08 

2.00  1.90 

11 

1.88 

3. 20 

1.85 

2.85 

3.45 

2.48 

2.  OK 

1.98  j 1.90 

13 

1.88 

2.68 

3.  TiO 

2.42 

2.10 

1.98  1.90 

14 

1.88 

2.70 

3. 75 

2.42 

2.08 

2.00  I 1.90 

15 

1.88 

2. 98 

3.85 

2.40 

2.05 

2.08  1.90 

1.92 

3.22 

3.1*0 

2.40 

2.05 

2.10  1.90 

2.02 

3.22 

3.  SO 

2.35 

2.08 

2. 0>  1 1. 90 

18 

aft'i 

3.25 

3.m 

2.32 

2. 15 

2.02  1.90 

2.00 

3.55 

3.42 

2.30 

2.08 

2.02'  1.90 

20 

2.05 

3.  IS 

3.35 

2.30 

2.05 

2.00  1.90 

2.18 

3. 10 

3.25 

2.25 

2.05 

2.00  1.90 

22 

2.30 

3.40 

3 32 

2.22 

2.05 

2.00  1.92 

23 

2.40 

3.35 

3.30 

2.22 

2.05 

2.00  1.90 

24 

2.30 

.T25 

2.95 

2.20 

2.05 

2 .00  . 1.90 

2.22 

2.95 

2. 05 

2. 15 

2.00 

2.00  1 1.8S 

2. 15 

2.95 

2.90 

2.15 

2.00 

2.05  1.88 

27 

2.08 

3.25 

2.82 

2.15 

2.00 

2.02  .88 

2.08 

3.ffl 

2.78 

2. 15 

2.00 

2. 00  X.  88 

29 

2. 10 

3.35 

2.  75 

2.12 

2.00 

2.00  l.gfi 

30 

2. 10 

3. 00 

2.75 

2. 12 

2.00 

2.00  1.88 

31 

2.90 

2. 10 

2.00 

Rating  tahlrs  for  North  Fork  of  White  River  mar  Buford,  Colo. 

APRIL  1 TO  JUNK  16.  I90\.a 


Gage 

Dl»- 

Gage 

Dia- 

it  Gage 

Dia- 

Gage 

I)  Is- 

r.iigf 

Dis- 

height. 

cUii  rge. 

height. 

cha  rge. 

! height. 

charge. 

height. 

charge. 

height. 

eliarge. 

Feet. 

S(c.‘ft 

Frrt. 

Sec.-fl. 

i Fett. 

Sec.^ft. 

Fret. 

Feet. 

Sec.-ft. 

1.80 

135 

2.30 

390 

\ 2.80 

740 

3.30 

1,195 

3.70 

I,fil0 

1.90 

180 

2. 40 

450 

i|  2.90 

825 

3.40 

1,295 

3.80 

1,720 

2.00 

225 

2.50 

515 

aoo 

910 

3.50 

1,400 

1,505 

3.90 

1,835 

2. 10 

275 

2. 

585 

3. 10 

1.000 

3. 

4.00 

1,950 

2,20 

m 

2. 70 

660 

a2o 

li 

1,095 

JUNE  17  TO  OUT.  31,  190*i.fc 


l.Wl’  1 

355 

2.30  ^ 

4« 

2,70 

?20 

3. 10 

1,100 

3.50 

1,500 

2.00  , 

295 

2.  40 

sas 

2.80 

Ka5 

3.20 

1,200 

3.<i0 

1,605 

2. 10  1 

aw 

2.50 

570 

2.90 

»KX> 

3.30 

1,300 

3.70 

1,710 

2.20  1 

390  j 

2.50  ' 

3.00 

1,000 

3.40 

l.KK,  ^ 

3.80 

1,815 

o This  table  is  applj('ftt)te  only  for  open-channel  conditions.  It  Is  based  on  disrhiu-ge  ineasurements 
made  during  IW-t-.'S  and  3 during  UKX*.  an<!  Is  well  defined  lielow  ga^  height  2.4  feet. 

^ This  table  is  applicable  onlv  for  oiien-cliannel  conditions.  It  is  l>aHed  oo5  discharge  uioasurements 
made  after  June  1/,  190ti,  and  fs  htU  defined  below  gage  height  3 feet. 
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Monthly  discharge  of  Morlh  Fork  of  White  River  near  Buford,  Colo.,  for  1906. 


[I>rain«gB  area.  ISI  aquara  mllaa.J 


Month. 

Dlwhanm  in  sH'irond-feet. 

Total  in 
acre-feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Sec.-ft.per 
sq.  mile. 

Pepth  In 
inches. 

April 

450 

135 

225 

13.  400 

1.24 

1.38 

May 

1,500 

2Ci5 

927 

57.000 

5. 12 

6.90 

June 

1,K40 

702 

U30 

07, 200 

0.24 

ao6 

July 

788 

340 

.507 

31.200 

3.80 

3.23 

Auipist 

380 

295 

325 

20.000 

1.80 

2.08 

September 

340 

287 

.300 

17,900 

1.  m 

1.85 

October 

295 

24N 

257 

15. 800 

1. 42. 

1. 04 

222,000 

1 

Note.— Values  are  rateil  as  follows;  ,\pril  and  October,  poo<l;  remainder  of  the  period,  excellent. 


SOITII  FORK  OF  WHITE  RIVER  NEAR  BITORD,  COLO. 

Thi.s  station  wa-s  established  July  2.‘>,  1903.  It  is  loeated  at  the 
county  bridge  at  the  lower  entl  of  a section,  of  the  river  known  as 
"Stillwater,”  about  7 miles  from  Buford,  the  nearest  post-ofiice,  and 
about  30  miles  from  Meeker,  Colo.,  in  T.  1 S.,  R.  91  W.  The  con- 
dition^at  this  station  and  the  bench  marks  are  described  in  Water- 
Supply  Paper  No.  17H,  page  .52,  where  are  given  also  references  to 
publications  that  contain  data  for  previous  years. 


Discharge  measurements  of  South  Fork  of  While  River  near  Buford,  Colo.,  by  .1.  .1. 

Weiland,  in  1906. 


Dab'. 

Width. 

A rea  of 
tt'ction. 

Gage 

height. 

Dia- 

cluirge. 

Date. 

Width. 

A rea  of 
section. 

Gage 

height. 

Dis- 

charge. 

Mar  7 

f'rel. 

.53 

Sq.fl. 

97 

Fref. 

2.a5 

Sec.‘ft. 

38S 

July  8 

Fret. 

.53 

Sq.ft. 

133 

Ffft. 

3.00 

Sec.-/t, 

M3 

May  19 

.53 

141 

3. 75 

724 

July  23 

M 

os 

2. 97 

286 

June  7 

.53 

192 

4.  .50 

1.310 

August  8 

53 

70 

2.70 

2;.7 

J un*-!  2ii 

53 

180 

4.30 

1,200 

August  31... 

53 

68 

2. 

222 

Daily  gage  height,  in  feet,  of  South  Fork  of  White  River  near  Buford,  Colo.,  for  1906. 


D.y- 

May. 

June.!  July. 

Aug. 

84'pt. 

Oct. 

Day. 

May. 

.Iline. 

July.  Aug. 

Sept. 

Oct. 

1 

4.0 

3.95 

2.W 

2.8 

o 7 

17 

. 3.6 

"r. 

3.2.1 

.8 

2.8 

2. 6 

4. 15 

3.9 

2.85 

2.8 

•>  7 

IK 

3.2 

.8 

2.  7.5 

3 

4. 15 

3.8 

2.7 

2. 75 

•1  7 

19 

. . 3.  K2 

6.  0 

3. 1 

.8 

2.6 

4.3 

3.65 

2.7 

2.7 

2. 75 

20 

..  4.  1 

5. 9 

3. 0 

. 8 

•>  7 

5 

4.55 

3.6 

2.8 

2.7 

2.7 

21 

4. 1 

5.  :Vi 

3.  (15 

.8 

2.7 

2.  t* 

' 

5.0 

3.55 

2.8 

2.7 

2. 65 

0-) 

. A.Xy 

5. 1 

3.  0 

. 8 

2.  6 

.1  3.0 

4.65 

3.65 

2.8 

2.7 

2.6 

23 

4.4 

5 9 

3.0 

.7.5 

9 7 

2.  6 

8 

.1  3.02 

4.35 

3.6 

2.8 

2.7 

2.6 

24 

. . 4.  15 

4.  (b5 

3.0 

7 

2.7 

2.  65 

9 

3.3 

4.55 

3.55 

2.8 

2.7 

2.6 

3.95 

4.3 

3.  0 

7 

2.7 

2.  ti5 

10 

. 3,38 

5.0 

3.5 

2.8 

2.7 

2. 6 

26 

3.H.5 

4. 35 

3.  0 

7 

9 / 

2.6 

. 3.5 

5.65 

3.45 

2.8 

2.  7 

2.  «■* 

27 

4.  .5 

. 7 

2.  8 

2 6 

12 

. 3.45 

6.65 

3.4 

2.8 

2.7 

2.6 

•*s 

i.  1.1 

4.3 

2.‘> 

13 

. 3.45 

7.3 

3.4 

2.8 

2.7 

2.6 

1*1» 

..  4.4.5 

4.  (15 

2. 85 

.7 

9 7 

2.6 

14 

. 3.35 

7.7 

3.45 

2.8 

2.7 

2. 6 

30 

. . 4.  2 

4. 0i5 

2.8 

15 

3.35 

7.25 

3.35 

2.8 

2.8 

2. 6 

31 

3.  ‘»5 

2.8  . 

.8 

2.6 

16 

3.5 

7.55 

3.3 

2.8 

2.8 

2.6 

1 
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SURFACE  WATER  SUPPLY,  PKM5, 


Ihiily  discharyr,  in  sicond-ftet,  of  South  Fork  of  White  Hirer  near  Buford.  ('olo..fnr 


J>ny 

ilay.  June. 

July 

■Cllg. 

Sept. 

Oct. 

Day 

Mwy. 

June. 

July. 

Aug. 

S.*pl. 

Oct. 

1 . . . 

- ...  9fin 

050 

270 

270 

17 

650 

3.740 

430 

anr. 

2.. 

LOW 

920 

275 

305 

270 

18 

700 

2. 740 

40T} 

30.; 

2-V. 

3.. 

1.050 

MUO 

270 

2^ 

270 

19 

700 

2,»i0 

StO 

4. . 

1, 130 

730 

265 

270 

20 

910 

2.280 

325 

305 

2X< 

710 

270 

1.040 

630 

2K5 

270 

252 

22 

l.t)60 

1.730 

300 

305 

270  , 

2i.; 

7 

38.>  1.400 

675 

wo 

270 

ZVt 

2i 

1,130 

i,n« 

:tio 

288 

270  1 

23.; 

8. . . 

303  1,220 

650 

295 

270 

235 

24 

'.»80 

1.410 

295 

270 

270 

?*•  .* 

•J 

. 513  1,340 

62.5 

305 

270 

23.*) 

25 

8M0 

1,190 

295 

270 

270 

10 

. Wl  1,»^0 

005 

305 

270 

235 

26 

82t) 

1,220 

2'10 

270 

270 

ii; 

n 

. (W  2. 100 

V50 

3(K5 

270 

235 

27 

MOO 

1,320 

280 

270 

2v; 

12 

r>K2  2.H50 

525 

.305 

270 

23.5 

980 

1,200 

2M0 

270 

•J70 

2:t; 

13.... 

. .W2  3,370 

525 

3U5 

270 

235 

211 

1.220 

l.OlO 

2fi0 

270 

270 

2v; 

14..-- 

3.  t>90 

550 

3U‘> 

270 

235 

30 

1,(170 

1,010 

245 

28K 

270 

2:r. 

I.''. 

.VIM  3.:«o 

,500 

3(V5 

3(X' 

SI'. 

31 

930 

250 

305 

10 

. (XX'»  j 3.580 

4'^) 

305 

305 

235 

NoTK.—Thoj«*»ll.m>hurjjpH  prior  to  Aiipi^tO  won' obtained  by  the  indirect  luethoil  for  Bhiftingchaniu*l>; 
after  that  date  they  are  baised  <»n  a rating  table. 


Mftnthly  diseftarye  (f  South  Fork  of  White  Hirer  near  Buford.  CoUj.,f(tr  liUMi. 

[ Drainage  an’n,  HK  srpiaro  mili‘8.] 


Discharge  in  sccond-f<N*t.  Hnn-ofl. 


Month. 

Miixinmin. 

Mininiiirii. 

Mejii.  1 

I'otul  in 
acr»**-fert. 

1 Sec.  ft.  |vr- r>epih  in 

1 St),  mile. 

incncts. 

May  6 31 ! 

! l.SS) 

»)5 

' 764 

,37,t>00 

6. 16 

4..*« 

Jtnio . 

1 3,740 

I.SMO  ; 

112, 0(K) 

12.70 

14.  17 

Jnlv 

9.50 

245 

4sti 

Xb‘.«10 

3.28 

It  7> 

.\ugnst 

;f)5 

265 

1 ZM)  , 

17..S00 

1.96 

2.26 

September 

:«.5 

270 

■UK 

16, .500  ' 

1.M8 

2. 10 

Octol>er 

2MH 

2,35 

24.3 

14.9U0  1 

1.64 

1.  « 

The  [teriod 1 

1 

2Ji,000  ! 

1 

Nutk.— The  above  vjtlnes  are  fair. 


WIIITK  KIVKH  AT  MKEKEU,  COLO. 

Tliis  stiition  was  eslahlislipil  May  L’4,  1901.  It  is  located  about 
one-lialf  mile  above  the  town  of  Meeker,  at  a point  where  a wagon 
liridge  crosses  the  stream,  on  the  ranch  of  L.  K.  Van  Cleave,  in  sec. 
I’."),  T.  1 N.,  K.  94  W.  The  conditions  Ut  this  station  and  the  bench 
marks  are  described  in  Mhiter-Supply  Puj>er  No.  175,  page  54,  where 
are  given  also  references  to  ])ublications  that  contain  data  for  pre- 
vious years. 

IHsiharye  ineasuranruts  of  White  Hirer  at  Meeker,  (\do.,  hy  A.  .1.  Wnland,  in  1900. 


Date.  ^ 

Width. 

.\?  ea  of 
-M'ct  i»»n. 

1 

(5ngr 

height. 

Dis- 

charge. 

1 Datt'. 

Dis- 

charge. 

Feel. 

Sq.  if. 

Fee!. 

Sec.-tf- 

1 

Feel.  ^ Sq.ft. 

Feet. 

Sec. ‘ft. 

79 

267 

4 *<0  ' 

9H0 

Imie  23 

7'.l  ' 

' 210 

4 :v.i 

747 

Jiilv  3 

Mav  17 

7s  1 

1 326 

5.*)0 

3.000 

Julv  24 

7S  1X7' 

4.  ft; 

651 

Mav  22 

78  i 

, 38(1 

1 6.1.5 

3,21*0 

.\Ug11Sl  10. . . . 

78  1»>7 

3.8.5 

3.5». 

Mav  31 

7X 

1 341 

i .5.65  ; 

2.:i80 

.\tigiist  20.  .. 

78  , 172  1 

3.90 

.369 

June  s 

7s 

[ («., 

5..'rt  1 

2.2.'’iO 

1 

1 
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Daily  yaye  heiyht,  in /cd,  of  While  Hirer  at  Meeker y Colo., /or  JIMJ6. 


Day. 

Apr. 

May. 

JutK*. 

July. 

Aug, 

1 

Sept. 

, 

3.80 

4.28 

5.55 

,s.nn 

3.  to 

3.76 

2 

3.liH 

4.25 

5.f>8 

4.92 

3.95 

3.82 

3 

3.65 

4.22 

5.65 

4.82 

3.90 

3.95 

3.65 

4.35 

6.68 

4.78 

3.88 

3.80 

3.65 

4.80 

5.80 

4.68 

3.90 

3.80  ' 

3.68 

4.00 

6.05 

4.5H 

3.90 

3.75  , 

3.88 

4.S2 

.5.H2 

4.f*8 

3.88 

3.70  ' 

3.78 

5.00 

5.52 

4.62 

3.85 

3.70 

3.82 

5.22 

5..W 

4.. 58 

3.85 

3.70 

3.90 

5.40 

5.72 

4.52 

3.85 

3.70 

11 

3.98 

S.tiO 

5.92 

4.55 

3.80 

3.70 

12 

3.92 

6.(i2 

6.10 

4.48 

3.82 

3.62 

13 

3.78 

5.30 

6.25 

4.42 

3.90 

3.62 

14 

3.72 

5.20 

. 6.;« 

4.58 

4.02 

3.72 

15 

3.82 

5.20 

6.30 

4.45 

3.92 

4.05 

If. 

3.»2 

5.52 

6.25 

4.38 

3.85 

4.08 

17 

4.08 

5.05 

6.28 

4.32 

3.92 

3.iT2 

18 

4.20 

5.?2 

6. 08 

4.30 

3.98 

3.92 

19 

4.05 

5.90 

5.90 

4.22 

3.88 

3.90 

*0 

4.15 

6.08 

5.85 

4.20 

3.85 

3.92 

21 

4.25 

0.02 

5.7IS 

4.12 

3.85 

S.irj 

22 

4.40 

6.12 

5.72 

4.10 

3.88 

3.1X1  1 

23 

4.55 

6.10 

5.68 

4.a5 

3.82 

3.90 

4.?i 

5.92 

6.50 

4.02 

3.82 

3.85 

25 

4.52 

5.80 

5.28 

4.00 

3.75 

3.82 

2ii 

4.45 

5.70 

5.22 

4.00 

3.72 

3.82  ‘ 

or 

4.30 

5.ii5 

5.25 

3.95 

3.70 

3.92 

■» 

4.30 

5.95 

5. 18 

3.92 

3.70 

3.88 

2» 

4.28 

6.22 

5.05 

3.90 

3.70 

3.82 

30  

31  

4.30 

6.85 

5.60 

5.05 

3.88 

3.85 

3.70 

3.72 

3.80 



Oct. 


3.W1 

3.M) 

3.7K 

3.75 

3.^ 

3.7K 

3.78 

3.78 

3.70 

3.70 

3.70 

3.08 

3.08 

3.(>5 

3.05 

3.tiS 

3.05 

3.05 

3.0*5 

3.70 

3.70 

3.70 

3.«W 

3.58 

3.70 

3.72 
3. 72 
3.?» 
3.70 
3.70 
3.70 


Hatiny  tables  for  White  Hirer  at  Meeker,  Colo. 

APRIL  1 TO  JULY  31.  lOWi.o 


Cag** 

height. 

DIs- 

charg*'. 

(iagf 

height. 

Di»- 

chargi*. 

(Jage 

height. 

Dis- 

charge. 

Gage 

height. 

Dis- 
cha  rge. 

Gap* 

height. 

Dis- 

charge. 

Feet. 
3.70 
3.80 
3.90 
4.00 
4.  10 
4 20 

Sec.-ft. 

43.5 
485 
5.15 
.590 

64.5 
705 

Feet. 
4.30 
4.  40 
4.50 
4.  m 
4,  70 
4.  80 

Sec.yi. 

770 

840 

920 

l.(KK) 

1,190 

Fret. 
i.W 
5.  CXI 
5.  10 
5 ‘20 
5 ;«> 
5.40 

Sec.-ft. 

1.295 

1,405 

1..V25 

1.65.5 

1,795 

1.940 

Feet. 

5.50 

.5.CW 

.5.70 

.5.80 

5.90 

Sec.-ft. 

2,m) 

2,2.50 

2.420 

2.600 

2.780 

Feet. 
6. 00 
, f*.  10 
j t*.20 
6.;io 
, 6.40 

Sec.‘ft. 
2,970 
3.160 
3.350 
3.  .550 
3,750 

Aur 

. 9 To  OCT.  31. 

190»i.(> 

2.50 

288 

3.  80 

331 

3.  W) 

378 

4.00 

428 

4.  10 

480 



1 



a This  table  is  applicable  only  for  opc>n-chantici  conditions.  It  Is  ba«>d  on  8discharKt^  meastm'mcnts 
made  during  1900  and  is  well  defined  tketMt>eD  gage  heights  4 feet  and  0.4  (wt. 

b This  table  is  applicable  only  lor  open>chsnnel  conditions.  It  is  based  on  2 dischargi*  Tneastircmcnta 
madi*  during  1900  and  the  form  of  the  prcctMling  curve.  From  August  1 to  8,  dischar^s  were  obtained 
by  a transition  between  the  tubk'S. 

2 J68G— IRR  211-08-  4 
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Monthly  dvsvhanje  of  White  River  at  Meeker^  Colo. ^ for  1906. 


[DrainHgr  anMi.  (>34  aquaro  mitos.] 


Month. 

Dischargi'  in  st-coud-lwl.  ^ 

Kun-olT. 

Maxiiimrn. 

I Minirnam. 

sq.  milt*. 

' Dopth  hi 

illChPS. 

April 

1,120  ' 

410 

PCS-  37.4<J0l 

0.991 

1 

1.11 

May j 

1 3,390  , 

718  : 

1 2,  lOOl  129,000 

3.31 

June 

1 3,710  ! 

1.4ti0  ' 

1 2.m  151,000 

3.W 

4.43 

July ] 

! 1.40U 

510  1 

1 aae*  ■ 5i . 4oo 

1.32 

\.s 

Au^rust 

' .vw 

2S8 

371  22.800  ^ 

t . 585 

8eptflmt)c*r 

470  , 

258 

1 345  20. 300 

..544 

.61 

Octolwr 

331 

243 

' 292  18,000 

. 4P>1 

.53 

Tho  fx*rlod 

1 

430. 000 

1 

Note.— The  al>ovo  vnli»os  are  go<xl. 


wiiitp:  river  near  dragon,  utah. 

This  staticjn  was  establishe<l  April  17,  It  is  located  at  the 

toll  britlf'e  of  the  Uinta  Stage  Company,  IS  miles  northwest  of 
Dragon,  from  which  it  is  reached  by  stage. 

The  channel  is  straight  for  400  feet  above  and  l)elow  the  station. 
The  right  bank  is  of  shale,  and  high;  the  left  bank  is  of  earth  and 
overflows  at  liigh  water.  The  bed  of  the  stream  is  compo.seil  of 
cobblestones  and  sand,  somewhat  shifting.  There  is  one  channel 
at  all  stages,  broken  by  pile-bents,  which  somewhat  disturb  the  cur- 
rent. The  velocity  of  the  current  becomes  very  great  at  high  stages. 

Di.stdiarge  measurements  are  made  from  the  downstream  side  of 
the  briilge.  The  initial  point  for  soundings  is  on  the  left  bank,  the 
hand-rail  being  graduated  at  5-foot  intervals. 

A standard  chain  gage  was  installed  May  14,  llHltJ;  length  of  chain, 
22.65  feet.  Prior  to  this  date  a staff  gage  was  used  having  the  same 
datum.  The  gages  were  read  by  J.  B.  Blankenship.  The  bench 
mark  is  a vertical  standard’ Geological  .Survey  iron  post,  set  on  the 
left  bank  about  75  feet  downstream  from  the  bridge;  elevation,  23.85 
feet  abov'c  the  datum  of  the  gage. 

hUehonje  nmnmrcmcntx  of  M AiVr  River  near  Uragon,  Utah,  in  1906. 


l>at«‘. 

lIy(ln>grHpl«T. 

Width., 

Fret. 
i ?2  i 

1 73 

Aivaof 

st'clion. 

Oam-  1 
heigiit. 

Fret. 

3. 60  1 
3.78 

Dia- 

chargi*. 

1 

Sq.fl. 

IM 

198 

, Sec.-ft. 
5.87 
679 

do 

Miiv  13 

1 80 

.506 

0.60  1 

«i31 

6.20  1 

Jiilv  19 

T.  K Brlrk  . 

i 72 

285 

4.28  1 

'931 

■ 

1 
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Daily  ywje  lu’iyht,  in /cet,  of  White  River  near  Drayan,  Utah,  for  I9<)6. 


Day.  ' 

j Apr. 

May.  Jum‘.  ' 

1 

I July.  1 

1 

Aug. 

1 Sept. 

Oi-t. 

, 

4.00 

4.S5  6.75; 

; 5. 12 

3.50 

3 35 

3.  i50 

' 3.90 

4.K2  6.55  ; 

1 .5. 12 

3.80 

388  1 

3,58 

3 

3.  NO 

1 4.65  , 6 60  1 

, .5. 00 

375 

365 

3.55 

4 

3.70 

1 4.4N  6 58 

4.92 

368 

4.  '20 

350 

3.00 

1 4.48  642 

4.80 

3.65 

3 85 

3 52 

3.  (iO 

4.80  «..« 

4.65 

3.58 

; 3.65 

365 

' 3.00 

5.35  6 78 

4.65  1 

3.50 

355 

3. 60 

3.1i0 

6V)  688 

,5.  40 

350 

3.52 

3.50 

9 

3.  »)0 

5. 65  6 .10 

4.68 

3.50  1 

1 3.50 

3 45 

10 

3.60 

5.95  612 

4.62  i 

340 

3 42 

1 348 

11 

3.00 

638  638 

4.  .52 

3 32 

340 

3.  4.5 

12 

3.  liO 

610  6.50 

4.  .50 

3 3t) 

. 338  ; 

3.  4.5 

13 

3.00 

6. 70  6. 68 

4.  .50 

3 40 

3.35 

3 40 

14 

3.  tU 

6 30  7. 00  1 

1 4.  4H  ' 

4.20 

330 

3 40 

3.  fiO 

6 00  7.20  1 

4.62  1 

3 75 

3 70 

3. 40 

hi 

3.00 

1 j 

5.80  7.35 

4.  (»  i 

3 68 

5. 15  1 

1 3. 4.5 

17 

a.  00 

602  7.38  ! 

4.  42 

390 

.5. '20 

3 40 

3.75 

i 6 30  7. 40  ; 

4.32  ! 

380 

4. 15 

338 

19 

4.30 

! 6 V»  7. 52  ! 

4.30 

4.65 

365 

3.  .15 

2» 

1 4. 40 

662  7.32  1 

4.22 

4. 25 

380 

3 40 

21 

4.  or. 

6 70  6.  W 1 

4.15  1 

! KiS 

3 72 

3 40 

22 

4-2.'. 

7.«l  ti.  4i  1 

4.65  i 

1 3 75 

3 80 

3.  42 

23 

4.55 

7.IB  ft32  ! 

3.W 

360 

3 75 

j 3 45 

34..., 

4.70 

1 7.22  1 6 35  ; 

3.90 

3.58 

3 68 

! 3 42 

4.95 

7. 90  ' 6 10 

3.65 

348 

305 

1 

2*i  . 

4.95 

7.0fl  ' 5.75 

3. 75 

3.40 

3(i0 

3 45 

*27 

4.90 

1 6. 75  5.  .58 

3.70 

3 38 

4. 10 

3 48 

•JH  

4.90 

6.50  5.55 

z.m 

3 30 

' 3.65 

3 45 

•J.t 

4.70 

692  5.45 

3.75 

335 

380 

3 40 

30 

4.05 

7.2.5  1 5.38 

3..W 

332  1 

; 372 

3 45 

31 

7.42  

3 45 

3 42 

1 

3.48 

\ 

i 

Rating  table,  for  River  near  Dragon,  Utah,  for  J906. 


r.Hg(^ 

height. 

DIs- 
eha  rge.. 

Huge  1 
height. 

Dis- 

charge. 

Gage 

height, 

Ffft. 

Sfc.-ft. 

t Ffft. 

Sec.-ft. 

Ffft. 

1 3 30 

565 

4.10  , 

H15 

4. 90 

3.  40 

.540 

4.20 

81)0 

5.00 

1 3.  .50 

' 575 

4.30 

905 

5. 10 

1 3.  tiO 

1 610 

4 40 

9.50 

6.20 

' 3. 70 

I ti.'0 

4.50 

1.000 

.5.  .10 

1 3.80  : 

i 690  1 

' 4.  liO  / 

1,050 

5.  40 

3.90 

7;« 

4.  70 

MOO 

5.  .50 

4 00 

770 

4.80 

1,1.50 

5.  <») 

Dis-  ' 
, charge. 

Gage 
height.  1 

Dis-  1 
charge.  ’ 

(«age  1 
height. 

Dis-  1 
charge.  ' 

Sfc.-ft. 

Fffl. 

1 

Sfc.-ft. 

Ffft. 

Sfc.-/I.  i 

1,200  1 

5.  70 

1.66.5 

7.00 

2.560  i 

1.2.55 

5.80 

1,730  li 

7. '20 

2.710 

] 1.310 

5.90 

1,795 

7.40 

2,m  \ 

1.3(i.5 

6.00 

1,860 

7.t)0  , 

, 3,010  : 

1,420 

6 20 

1.990 

7.80  ; 

3170  i 

1,480 

6 40 

2. 1.10 

1 

1..540 

6.  60 

2.270 

l,*i00 

6 80 

2.410 

1 

' 1 

Notk. — The  al)OV€*  tatilo  la  HppHfftblr  only  for  opj*n-ehann<*l  conditions.  It  is  Imsed  on  ft  discharge' 
im>ASun>nte.nts  made  duhnf;  190(>  and  Is  fairly  well  defint'd.  The  high  waiter  of  May  (wiised  a great 
change  in  area  at  the  measuring  wnHiou,  but'did  not  matorUiHy  alU'r  the  ndution  of  disciiarge  to  gage 
beigbt. 


Monthly  dinehargc  of  White  River  7iear  Dragon,  Utah,  for  190G. 


Month. 


.\pril 

May 

June 

July 

August 

S»’pteml)er 

October 

The  pr'riotl 


Note.— The  above  valu»'S  an*  gtKxi. 


j Dtschargi'  in  seeond-fiH*t. 

ToUl  in 

j Maximum. 

Mininnmi. 

Mean. 

acn*-fei‘t. 

* 1,230 

610 

8m 

47.800 

3,250  : 

990  , 

2.  (MR) 

123. 000 

2,650 

1.470 

2.230  1 

133,  (MK) 

1.480 

,558  1 

949  ! 

.58,  400 

l.OSO 

.565 

627 

38,600 

1,360 

,5(V5 

707 

42, 100 

610  { 

522 

.560 

34.400 

477,000 
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SUKFAC’K  W ATKR  SUPPLY,  P.XK), 


MARVINE  CREEK  NEAR  BUFORD,  COLO. 

This  station  was  established  July  27,  l!t03.  It  is  located  at  a 
point  where  the  stream  is  crossed  by  a large  aspen  log.  The  station 
is  10  miles  from  Buford,  the  nearest  post-t)ffice,  and  is  about  35  miles 
from  Meeker.  The  conditions  at  this  station  and  the  bench  marks 
are  described  in  Water-Supply  Paj>er  No.  175,  ])age  58,  where  are 
given  also  references  to  publications  that  contain  data  for  previous 
years. 

I 

Disrhar(jr  measuTcmaitit  of  ^farvinc  Cral  near  Buford.  Cola.^in  \ 


Date. 

Hydrographor. 

1 

Width. 

Area  of 
section. 

Ga^  ! 
height. 

Dls- 

chaige. 

May  19 

1 

A . A . Wellanti i 

Fert. 

28 

.Sq./L 

Fret. 

2.30 

Ser.-ft. 

201 

June  5 

do ' 

28 

48  ; 

1 2.37 

23) 

J une  25 

do • 

1 28 

43 

2.. 50 

2> 

July  0 

do 

28  1 

4<i 

2.30 

2i’ 

July  19 

do 

' 28  1 

•TX 

2.25 

1 

Auguot  5. . . . .. 

do : 

28 

30 

2.10 

1 125 

August  28 

do 

28 

.38 

; 2. 15 

137 

Ifaily  gmje  fu'ight,  in  fret^  of  }fan'ine  Creek  near  Buford.,  ('olo.^for  CMMi. 


I>ay.  Apr.  May.  ; June,  j July.  | Aug.  ' Sept.  : Oct.  , Nov. 


1  1.9.5  2.32  2.40  2.18'  2.20.  2.18  i 2.10 

2  1.95  2.3.5  2.3H  ! 2.18  i 2.22  2.18  1 2 10 

3 2.00  2.35  2.32  2.1HI  2.2,5'  2.18]  2 10 

4  2.0,5  2.35  2.32  ! 2.18  2.18!  2.18  2.10 

5  2.10,  2.38  I 2.32  1 2.18  2.18  2.18*..,,.... 

6  2.15  2.40  I 2.35.  2. 18  i 2.18  1 2.18  1. 

7  1 2.18  2.;i0  I 2.;t8  - 2.18  2.18  i 2.18 

8  1 2.20  2.28  1 2.3K  2.12  2.15  2.15  .... 

9 2.22  2.32  2.32  2.12  2.15  2.15  

10  2.22  2.38  2..‘«  2.12  ^ 2.15  2.15  

11  2.22  2.42  2.28  , 2.12  2.15  2.15^ 

12  2.22  2.48  2.22  1 2.12  2.15  2.15  ... 

13  2.20  2.52  I 2.15  2.12  2.15  2.15  

14  2.22  2..5H  i 2.12  2.12  2.20:  2.15  1 

15  1.90  2.30  2.<i8  2.10  2.12!  2.22!  2.15  ' 

1.95  2.35  2.75  1 2.10  2.12  : 2.20  | 2.15  ! 

17  . ..  1.95  2..35  2.71)1  2.10  2.  l«  ' 2.20  2.15  ' 

18  1.95  2.35  , 2.05  i 2.10  2.18,  2.18  2.15 

19  1.95  2.35'  2.05  2. 10  i 2.15  2.15  2.15  .. 

20  1.98  2.35  1 2.05  2.15  j 2.18  2.18  i 2.15  

21  1.98  2.,38  2.55  2.22  , 2.18  2.18  ' 2.12  '.. 

22  2.02  2.38  1 2.05;  2.20  2.18  2.18  ' 2. 12  . . 

23  2.10  2..30  2.05  2.22  2.18  2.18  1 2. 12  . . 

24  2.10  2.:«  2..V5  2.20  i 2. 18  t 2.18  2.12 

25  2.02  2.28  2.7iO  I 2.  IK  2.18  2.18  2.12 

20 1.95  2.28  I 2..50  2.18  2.18  2,20  2.12'.. 

27 l.9!>  2.32'  2.55  I 2.18,  2.18  2.18  2.12  ... 

2.8  2.00  2.38  2.48  2. 18  | 2.18  2.18  2.12* 

29  1.9S  2.35  2.45  2.18  2.1s  2.18  2.10 

:«» 1.95  2.:W  2.42  I 2.18  2.18  2.18  2.10  1... 

31 2.35  ' 2.20  2.20  2.10  ' . 

1 1 I 


Notk.-  heiirhts  for  .-\|iril  aoniowliHl  nnceruln;  those  for  May  1 to  5 interp<»lHtiNl. 


WHITK  RIVKR  DRAINAGK  BASIN. 
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Ratimi  lahle  for  ifarrinr  Crerk  near  Buford.  Colo. 
AI'KII.  I'J.  1905,  TO  jri.Y  12.  19011. 


hvlgni. 

Dis- 

Gage  1 
1 height. 

Dit»- 

OlMti' 

Dio- 

Gage 

height. 

Dis- 

(i»gf 

Dia- 

charge. 

charge. 

height. 

charge. 

charge. 

height. 

charge. 

Ffft. 

1 

Ser.-ft. 

Frel. 

1 Ser.-ft. 

Ffft.  : 

! Sec.-/t. 
209  1 

j Ffft. 

Sec.-/t. 

!.70 

74 

fl  2.00  i 

120 

2.;» 

205 

2.50 

1 2.70 

1..S0 

m 

. 2.10  1 

; 1.t0 

2.40 

23.’> 

2.«j0 

2.M) 

an 

1.110 

100 

‘ 2.20  1 

1 177 

No’iE.— Tho  abijve  lahle  [»  applicable  only  for  open-channel  conditions.  Il  Is  ba.sed  on  discharge 
measurements  made  during  1904-ll)(X>aiid  is  well  deflned  lietwtrn  gage  heights  1.K  fe«‘t  and  2.5fet*t.  From 
July  13  to  November  4,  1900,  the  following  table  was  used:  Gage  height.  2.10  ft'ct;  discharge,  123  sec- 
ond-feet. Gage  height,  2.20  fe«t;  discharge,  140  second-feel.  Gage  height,  2.30  feCt;  disc'harge,  170 
second- feet. 


.Monthly  discharge  of  }fari~inc  Creek  near  Bvford,  Colo.,  for  1900. 
[Drainage  area,  stpiare  miles.] 


j 

Month. 

J Discharge  in  second-feet. 

Maximum.  Minlinuni.  Mean. 

1 

Total  In 
. aere-fwt.  ^ 

Hun- 

Sec.  ft.  per 
1 sq.  mue.  j 

off. 

Depth  In 
inches. 

April  15-30 

150 

lOli 

123 

3.9fO 

2.  1 

1.46 

May 

229  ' 

116  1 

191  1 

11,700 

3.82  i 

4.40 

June 

35K 

199  1 

268 

15.9a) 

5.3ii  1 

6.98 

July 

235  , 

123 

167  ! 

j 10.  .HX) 

3.34  j 

3.85 

August 

I4<>  1 

128  ' 

137 

1 8,420 

2. 74 

3.16 

September 

m 1 

134 

141 

8,390  1 

2.82 

3.15 

October •. -. 

HI 

123 

133 

8,180  : 

i 2.66 

3.07 

The  period ' 

66.800  1 

1 : 

i - i 

Note.— V'alues  are  niUnl  as  follows:  .\pril,  and  August  to  October,  fair;  May  to  July,  good. 


DUCHESNE  RIVER  DRAINAGE  BASIN. 

DESC'RII’TION  OF  BASIN. 

Duchpsne,  River  rises  in  tlie  liigh  peaks  of  tlie  Uinta  and  Wasatch 
mountains,  flows  in  a general  southeasterlj’  direction,  and  enters  Green 
River  3 miles  above  the  mouth  of  the  White.  It  is  a verj’  crooked 
stream,  swinging  hack  and  forth  across  its  valley,  its  course  marked 
hy  a thick  line  of  cottonwoods. 

The  principal  tributaries  of  the  Duchesne  are  .Strawborr}',  East,  and 
Lake  creeks  and  Uinta  River.  From  the  mouth  of  Strawberry  Creek 
down  to  Lake  Creek  the  valley  of  the  Duchesne  averages  2 miles  in 
width  and  is  bordered  on  both  .sides  hy  sandstone  hluffs  approximately 
200  feet  high.  The  cliffs  on  the  northeni  side  of  the  river  arc  capped 
by  a heavy'  deposit  of  coarse  river  gravel  and  cobblestones. 

Strawberry  Creek,  the  main  upper  tributary  of  the  Duchc.sne,  drains 
an  area  of  1,166  square  miles.  The  stream  rises  in  the  Uinta  Moun- 
tains and  the  nin-off  is  derived  chiefly  from  melting  snow  except  dur- 
ing the  late  summer,  when  the  flow  comes  from  small  springs  well 
distributed  over  the  entire  drainage  basin.  Numerous  tributaries 
enter  the  stream,  particularly-  from  the  north  and  west,  Indian,  Rry-- 
ants  Fork,  Mud,  Horse,  Sugar  Spring,  and  Co-op  creeks  being  tlie 
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principal  ones.  Tl»ej'  are  all  short  and  fall  rapidly  until  they  reach 
the  valley,  throujih  which  they  flow  sluggishly  in  well-defined  chan- 
nels. The  main  stream  traverses  the  valley  from  north  to  south  and 
is  very  sluggish.  Verj-  little  sediment  is  carried  by  the  stream  at  any 
stage.  The  average  elevation  of  Strawberry  Valley  is  7, .500  feet, 
which  is  rather  liigh  for  agricultural  purjxrses  hut  is  excellently 
adapted  to  grazmg.  Indian  Creek  drains  a small  portion  of  the  south- 
ern slopes  of  the  I’inta  Mountains.  Its  basin  comprises  smooth,  roll- 
ing hills,  fairly  well  timbered  with  pine  and  aspen.  The  normal  flow 
is  derived  chiefly  from  springs.  The  greater  part  of  the  precipitation 
is  in  the  form  of  snow,  which  covers  the  ground  for  six  or  eight  months 
each  year. 

Uinta  River  and  its  principal  trihutarx’,  Whiterocks  River,  have 
their  sources  in  a series  of  lakes  in  the  Uinta  Mountains,  fed  hy  the 
snow  that  exists  the  year  round  in  the  canyons  and  on  the  high  sloj>es. 
The  upj)er  drainage  area  of  these  streams  is  vein'  mountainous  and 
difficult  of  access.  After  leaving  their  canyons,  7 or  8 miles  above  the 
Indian  agency  at  Whiterocks,  the  rivers  flow  .southeastward,  uniting 
in  various  channels  between  the  agency  and  Fort  Duchesne,  from 
which  point  they  flow  in  one  channel,  entering  Duchesne  River  ti  miles 
below,  near  the  Ouray  Indian  school.  Pole,  Farm,  and  Drj'  Gulch 
creeks  are  small  tributaries  of  the  Ifinta. 

nUt'HES.N'E  RIVER  NEAR  MITOX,  I'TAn. 

This  station,  established  originally  October  26,  189ft,  was  reopened 
April  1,  1906,  in  cooperation  with  the  United  States  Indian  Serv'ice.  ^ 
It  was  discontinued  July  10,  1906.  The  gage  was  read  hy  II.  Calvert. 
The  conditions  at  this  station  and  the  hench  mark  are  described  in 
Water-Supply  Paper  No.  13.8,  page  113. 

The  following  measurement  was  made  May  9,  1906:  , 

Width,  118  feet;  area.  7^^  .square  feel:  gape  lieighi,  T.liO  feel;  di.scharKe,  2.7W'  i 
secga'l-leet.  I 

Ihiily  gnge  hrighi,  in  Jftl,  of  Iliirlwttne  Hirer  near  .\fgton,  I'lah,  for  1906. 


Diiy. 

Apr. 

May. 

June. 

July. 

Day. 

Apr, 

May. 

Jm«*.  July. 

f..  72 
6. 02 

7.M 
7. 70 

17 

r,  vr. 

7.90 
7.  SO 

10.  ai  

9.  Cm  . 

n 

5.  40 

K 2K 

IK 

0.02 

0.  (iTi 

7.  KTi 

H.OS 

19 

r».  12 

9.25 

4 

5.40 

(1.  K2 

7.fW 

20 

0.25 
0.  4 2 

K 10 

9.a>  ... 

5.  40 

7.  20 

K.20 

7.  yo 

21 

X.  40 

S.9K  . . 

5.  44 

H.  :>o 

7.  HO 

')•» 

0. 50 

K.  70 

9.00  . 

5.  44 

7.  M) 

K.  .10 

2;i 

0,  7s 

K.  S.'. 

H.  70  ... 

5.  42 

7.  or* 

7. 1'tR 

24 

0.  INI 

K,  IN) 

K.30  . 

9 

h.  .'iO 

7. 02 

7.  {»r» 

7...S 

0.90 

K.  70 

7.95  ... 

7.  7H 

K 25 

7.  tiO 

20 

0.  So 

0.  r.2 

KM) 

7.95  1... 

11  * 

5.  (iO 

7. 02 

R.  so 

■J7 

s.:iu 

7.95  L. . 

H.  1*> 

y. 

2H 

K 4.'» 

7.90  .. 

i;i 

tsr, 

H.3.’> 

y.  sTt 

29 

0. 02 

KM2 

7.75  1. 

14 

5.  r>2 

K.  ;<o 

10.  i:> 



0.  so 

K'Mi 

“.a5  .... 

l.'l 

5.  ro 

K.IX) 

10.  10 

M 

K.  0.'i 

Hi 

a.  t'rfi 

i.yo 

10.  10 
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Rating  table  for  D^ichcsm'  River  near  Mgton,  Utah,  for  1904  and  190H. 


Gage 

Dis- 

<lagc 

Dlfl- 

Gage 

Dis-  1 

1 <Jage 
height. 

I)1h- 

Gage 

Dis- 

height. 

charge. 

height. 

i‘ha  rgc. 

h(‘ight. 

fliarge.  | 

charge. 

height. 

charge. 

Feet. 

See.-ff. 

Feet. 

See.‘f\. 

Feet. 

Sec.-fl. 

Fret. 

Sec.-ft. 

Feet.  ! 

' Sec.*ft. 

5.40 

423 

6.20 

1,005 

7.00 

1.890 

7.80 

3.040 

9.20  ; 

5,510 

5.50 

484 

6.30 

1,100 

7.10 

2.020  1 

1 7. 90  1 

3,205 

9.  40 

5.890 

5.60 

548 

a 40 

1,200 

7.20 

2.150  1 

1 8. 00 

3.375 

9.  »>0 

6.270 

5.70 

615 

6.  .50 

!.3a5 

7. 30 

2.290 

8.20 

3.715 

9.80 

6.b50 

5.80 

(i85 

6.00 

1,415 

7.40 

2. 430 

8.40 

4,070 

laoo 

7.a*io 

5.90 

760 

6.70 

1,530 

7.  .50 

2.575 

8.«i0 

4.430 

10.20  ! 

7.410 

6.00 

840 

6.80 

1.650 

7. 60 

2.725  i 

1 8.80 

4,790 

6.10 

920 

6.90 

1.770 

7. 70 

2,880  1 

9.00 

5,1.50 

NOTK.— Th«*  ftlK>vi»  table  la  appUcabU’i  only  for  open-channel  conditions.  It  Is  based  on  13  dlschargo 
measunMnents  made  during  1904  ami  I diirkig  lOOii,  and  Is  well  defined. 


yfonthly  dUeharge  of  Duchesne  River  near  Myion,  Utah,  for  1906. 

I Drainage  area,  2,750  square  miles  ] 


Discharge  in  wcoud-fe«*t. 

1 

,Totul  In 
jicnvfeet. 

1 Run-ofl. 

Maximum. 

1 Minimum.  Mean. 

I Sec.-ft.  per 
sq.  mile.  1 

Depth  in 
inches. 

.April 

1.770  ; 

423  im 

53.100 

0.325  1 

0.36 

M’av 1 

' 4, 970 

1,440  3,320 

204.000 

1.21 

I.4U 

J une 

7.  .320  1 

2.800  4.520 

269.000  1 

1.64 

I.S3 

July  I-IO 

3. 850  ! 

2,720  3.140 

62.;kKi| 

1.14 

.42 

.588,000 

1 ■ , 

1 

Note. —The  alKive  values  are  excellent. 


STRAWBEnUY  RIVER  IN  STRAWBERRY  VALLEY,  UTAH. 


This  station  was  established  \[ay  2,  and  discontinued  July 

12,  1906.  It  is  located  in  the  canyon  about  one-fourth  mile  above 
the  junction  of  Strawberry  and  Indian  creeks,  and  is  somewhat  inac- 
cessible, the  nearest  settlement  heinij  Heher,  40  miles  away.  The 
chief  object  of  the  station  is  the  determination  of  the  amount  of 
water  available  for  storage  in  Strawberry  Valley.  The  conditions  at 
this  station  and  the  bench  marks  are  described  in  Water-Supply  Paper 
No.  17.5,  pace  61,  where  are  civen  also  references  to  publications  that 
contain  data  for  ])revious  years. 


Durharge  mtnxtirfmenlii  rf  ffirmrbernj  Kirer  in  filrnv  hrrry  Valtni.  Utah,  in  190S. 


Date. 


January  7s.... 
January  10*... 
January  13<... 
January  164... 
January  16  4 .J 
January  18  • 
January  22 «. 


Ilydrographer. 


A.  B.  I.,Ar!ion  . 

....do 

....do 

....do 

....do 

....do 

....do 


o Tec  12  to  18  Inches  thick. 
* Icc  15  inchea  thick. 


« WttUir  over  tup  oX  kxs. 


wMth.  ’ 

fHclion. 

Gage 

ht'igiU. 

Dis- 

charge. 

Fret.  Su.  ft. 

Fret. 

St  c.’ft. 

23  ;w 

2.13 

1 

22  ' 37 

2. 15  : 

31.7 

21  JS 

2.25  1 

:«.7 

21  25 

1.61 

1.3.7 

21  27 

1.89 

I.H.O 

20  3li 

2.ii5 

25.8 

20 

2.. 50 

22.8 

k. 

. 

y snow,  let'  18  lnclu‘8  thick. 
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f>inrhar(jf  meaauTemenUqf  Strnu'bi  rry  fih'erin  Strawberry  Valley,  Vta)i,  in  1906 — Touf’cl. 


Dato. 


IIy<Jn>graph«*r. 


February  12..  .1  II.  8.  KlHuRchmlUl 

Februarj’  18 do 

March  KJo do 

March  21  * do 

April  13 H.W.Sheh'v 

April  15 A.  B.  Lanion 

April  11# do 

April  20 do 

April  21  <• do 

April  22 do 

April  23 do 

April  27 1 do 

April  29 do 

M<iy  3 do 

May  4 do 

May  7 do 

June  18 do 

July  12 Tho!*.  (irii'vo 


Width. 

•\rea  of 
tavtion. 

Fret. 

Sq.ft. 

16  1 

15 

16 

15 

16 

14 

16 

16  1 

20 

20 

Xi 

m 1 

¥.t 

132 

52 

123  , 

58 

168  ; 

59  { 

211 

58  ‘ 

190 

58 

144 

59 

222 

(■2 

270 

63  1 

297  , 

61  1 

250  1 

liO 

160 

(X) 

74 

Dis- 

height. 

charge. 

Feet.  1 

Sec.-/i. 

2.65  1 

\ 34.4 

2.70 

:«.4 

3.25 

21.0 

3.a» 

19.0 

3.45 

18.0 

3.45 

131 

4.05 

2H5 

3.14 

345 

3.55 

470 

4.15 

l»37 

3.86 

.552 

3. 12 

355 

4.34 

(>94 

4.93 

874 

5.32 

9M 

4.70 

7K1 

2.65 

241 

1.9K 

10*’. 

« Six  inchcH  of  waP-r  over  Icc.  ft  One  Inch  of  water  over  lc»*. 


r C'h'iUnel  ciear  of  jw. 


Daily  gage  height,  in  feet,  of  Strawberry  River  m Strawberry  Valley,  Vtah,for  1906. 


Day. 

Jan. 

Feb. 

Mar 

Apr.  May. 

June.  July. 

1 

2.54 

3.60  3.81 

3.48  2.11 

2.. 

2.53 

3.50  4.02 

3.48  2.05 

3 

2.53 

. 

3.4.5  4.60 

3.52  

4 

2.55 

3.40  .5.15 

3.57  2.05 

5 

2.  .55 

5.:io 

3.70  

6 

2.55 

4.94 

3.74  2.00 

7 

2.13 

2.59 

4.62 

3.42  ' 

8 

2. 14 

2.60 

4.58 

3.18  1.95 

9 

2.07 

2.62 

3.22 

4.61 

3.05  

IQ 

2.15 

2.63 

3.25 

4.56 

3.12  1.95 

n 

2.18 

2.60 

' 4.56 

3.15  

12 

2.22 

2.65 

3.25 

4.97 

3.18  1.90 

13 

2.25 

2.63 

3.31 

5.34 

3.22  

14 

1.98 

2.63 

2.95  4.83 

3.18  

15 

1.61 

2.64 

3.28 

3.34  4.18 

2.98  

16 

1.89 

2.70 

3.17 



3.38  4.18 

t 

2.91  

Day. 

Jan.  Feb. 

.Mar. 

Apr. 

May. 

June. 

17 

. 2..W  2.IS  1 

3.20 

3.32 

4.13 

2.80 

18 

. 2.65  2.70 

3.28 

3.28 

4.12 

2.68 

19 

. 2.57  ; 2.70 

3.35 

4. 13 

4.26 

2.»J2 

20 

3.40 

3.53 

4.51 

2.5S 

21 

. 2.49  ' 

3.50 

3.4S 

4.66 

2.50 

22 

. 2.50  ; 

3.55 

i3.77 

4.61 

o 4-> 

23 

. 2.53  ! 

3.  .59 

3.94 

4.52 

2.38 

24 

.1  2.S9  

4.14 

4.49 

25 

. 2.60  

A04 

4.37 

2.:» 

2li 

. 2.59  

3.39 

4.07 

2.20 

27 

. 2.5*1  1 

3.37 

4.24 

28 

.i  2.57  1 . 

3.85 

4.50 

29 

2.54  : 

4.26 

4.52 

2.28 

30 

. 2.53  i 

3.89 

4.12 

2.18 

31 

.1 2.53 ; 

3.70 

3.72 

Note.— ln>  conditions  prevailed  from  January  1 to  A])ril  20.  1906:  during  this  perUxl  the  gagi>  was 
rerid  to  water  surfatx*  through  a hole  in  the  Ic*?.  The  following  comparative  Headings  were  made: 

Comjtaralirr  tcf  and  wafer  readinye. 


Date. 

Water 

surface. 

Top  of 
ic»*. 

Thickness, 
of  lc»‘. 

^ Water  Top  of  Thickness 
surfiui*.  lc«'.  1 of  Ict‘. 

January  9 

January  12-13 

January  14 

Januarv'  15 

Januarv’  16 

.S3 

: 

Feet. 

2.25 

2.4 

2.5 

2.6 

Feet. 

1.3  to  1.7 
1.5 

1.4 

1.5 
1.5 

Feet.  Feel.  \ Feet. 

Januarv  17 2.5  2-5  • 1.5 

Januarv  21-110 (o)  ' : 1.6 

February  1 2.54  2.7  l 1.7 

February  12-19 1.8 

Mun*h  9 1 2.0 

a Water  surface  1 Inch  Isdow  top  of  Ice. 


From  March  9 to  19,  there  was  about  0.5  foot  of  water  and  slush  on  top  of  l«v.  this  condition  having 
probably  existed  from  al>out  February  25;  on  March  22  this  thickness  was  o.h  foot.  April  17  and  18 
llu*  ice  was  clearing  away,  and  formed  a gorg<‘  is'low  the  gage  April  19:  ens'k  clear  of  ict'  April  20. 
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Rating  table  for  Strawberry  River  in  Strau'berry  Valley,  Vtnh./or  1906. 


Oa^  Dis- 

heignl.  chargp. 

CiaRi' 

I)i»- 

Gage 

Dill' 

Gage 

hei^it. 

lMs> 

; Gage 
height. 

Dia-  1 

height. 

charge. 

height. 

charge. 

charge. 

charge. 

Feet.  Sec.-ft. 

Feet. 

See.-ft. 

Feet. 

Src.-H. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-fl. 

1.90  92 

Z30 

207 

3. 10 

asi 

a 70 

611 

4.60 

770  1 

1 Z 00  , 109 

2.60 

229 

3.20 

377 

aso 

539 

4.  SO 

S30 

Z 10  127 

2 70 

■2sa 

3.;io 

403 

aw 

.567 

&no 

S92 

Z20  14C 

?.« 

276 

3.40 

4.10 

4.00 

595 

a 20 

954  1 

Z30  m 

Z W 

300 

Z£0 

457 

•1.20 

652 

1 i40 

1,017 

Z 40  IW 

1 ZOO 
1 

325 

a 60 

4>^ 

4.  40 

710 

Note. —The  above  table  In  anplicabte  only  for  own-t'hannrl  eon4itiona.  It  U baf«»<l  on  13  dietc-hargu 
moaiumnnentx  made  during  19(j  LMi.  and  is  well  denned. 


Monthly  discharge  of  Strawberry  Hicrr  j»  Strawberry  Valley,  Utah,  for  IStUi. 


IHwharge  in  wet  nd-f«*t. 

Total  in 

Maximum. 

Minlmtiin. 

Mt'an. 

acm-tcet . 

36 

14 

2S.0 

1.7-20 

34 

Z5 

W.O 

1.670 

24 

19 

‘20.  4 

1.2'>0 

(i(i0 

IS 

22S 

]3.<i()0 

Mav 

90S 

517 

7;is 

il.  400 
18. 100 
2.  .570 

522 

142 

30'. 

July  1 12 

129 

»2 

lOK 

84,300 



_ 

Note.— Values  an*  rated  as  follows:  Jantiary  to  .\prll.  good;  May  to  Jtily,  oxwllent. 


INDIAN  ( KEEK  IN  STRAWBERKY  VAIXEY,  TTAH. 

This  station  was  ostablishod  April  5,  100.5,  and  was  discontinued 
July  12,  1006.  It  is  located  in  the  canyon  about  2.50  feet  above  the 
junction  of  the  creek  with  Strawberry  Oeek.  It  is  about  1 mile 
lielow  the  point  where  Indian  Creek  leaves  Indian  Creek  Valley  and 
enters  the  canyon,  and  Ls  40  miles  from  lleb^r,  the  nearest  post-ollice. 
The  records  will  show  the  amount  of  water  that  can  he  diverted 
from  Indian  Creek  into  the  Strawberry  Valley  storage  re.servoir. 
The  conditions  at  this  station  and  the  bench  marks  are  described  in 
Water-Supply  Pa|>er  No.  17.5,  page  64. 
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IHichargf  meaiiiremnUs  of  Indian  ('rerk  in  Slrau  berry  \'nlley.  Vtah.  in  JWK. 


Date. 

1 Hydrc^apher. 

j Width.' 

1 1 

' Area  of 
section,  i 

Thtekneaa 
of  Ut\ 

(iage 

height. 

UL- 

charp  ■ 

Frrt.  1 

Sq./t. 

Fret. 

Fret. 

Src.-lt 

January'  7 

A.  H.  lyHraon 

14  1 

lU  ' 

' 1.5-2. 1 

1..35  1 

11.: 

January  10 

tio 

14 

1^  , 

1.0 

1.30  1 

10.  y 

January'  15 

do 

14 

14 

1.7 

1.  12 

7.0 

January  1<» 

do 

14  1 

13 

l.Ol*  1 

January  20 

do 

12  ] 

1.00 

0.7 

Febnntrv  2 

' do 

1.3  ^ 

12  1 

I 1.9 

1.01 

7.  ^ 

Fcbrtiary  13... 

11.  S.  Klelnschinidt 

12 

0 I 

1.31 

12.2 

14 

7 1 

1 

1.30  ' 

! 12.4 

14  i 

S.4 

April  4 

1 H.  \V.  Shuluv 

14 

, IS 

1.  10  1 

1 K^ 

April  15 

H.  l.rfirMon 

14 

1 32  1 

I i.o^i.7  1 

2.54  ' 

1 29,3 

. , .dt> 

H) 

1 0.8-1.5  1 

2.  <j2  I 

1 51.4 

April  20 

■ do 

10 

1 31 

2.  Oti 

43.5 

April  21 



10  I 

29  , 

(O) 

1.50  ! 

! 51.3 

.\pril  22 

do 

i« 

n 

1.87 

April  24 

do 

10  1 

1 43 

2. 15 

112 

April  27 

1 <lo 

10 

24 

1.39 

42.3 

April  28 

» 

10 

31 

1 77 

S3 

April  28 

' «lo 

10 

40 

2.11 

123 

Mav  2 

' do 

10 

40 

1 

2.  .55 

ls» 

May  3 

i do 

10 

43  1 

2.40 

15> 

May  3 

do 

•►> 

59  ' 

1 2 7*2 

los 

Mav  7 

do 

20 

.‘>4 

' 2.  .58 

100 

Mav  12 

d4» 

21^ 

1 08 

1 .3.  13 

247 

Mav  14 

do 

22 

1 tH 

2.82 

2l»; 

May  14 

d<» 

22 

58 

2.  70 

202 

May  l.t 

«lo 

10 

45 

2.  ,5.5 

IS2 

May  'A* 

do  

10 

40 

2.25 

U2 

July  12 

1 

1 Thos.  (irii'V** 

10 

17 

1.30 

.t:  : 

a ('Imnnt'l  rU*«r  of  ieo. 


Daily  yayf  fuiyht,  in  fret,  of  Dulion  Cmlc  in  Stnnrhrrry  Valley^  Utah,  for  lUOf't. 


I»ay. 

1 Jan. 

Feb. 

Mar, 

Apr. 

May. 

June.  July. 
1 ■ 

1 

1 

O.ftl 

1.45 

1.73 

1.90  1.35 

•* 

1 

1.01 

...... 

1.30 

*2. 10 

1.90  1.35 

1 

4 

1 

l.iri 

1.  10 

7‘.> 

1.80  1.35 

5 

i,a5 

»»2.  80 

1.82  

0 

1.05 

••2.  .V> 

l .SK  ' 1,3 

7 

. 1.35 

l.io 

a.  .50 

1.72  

H 

. 1.34 

1. 15 

2.  .55 

1.00  1.30 

9 

. 1.  14 

1.20 

2.  <i5 

1.00 

10 

.'  1.31) 

I.  *25 

1.00 

2. 

1.02  1.25 

11  

. 1.32 

1..30 

2.  04 

1. 58  

12 

. 1,45 

1..31 

i.on 

2.WI 

1.52  1.30 

n 

. 1..57 

1..31 

1.00 

3. 70 

.T  15 

1..55  

14 

, 1.08 

1..31 

•2.48 

2. 77 

1..52  ' 

15 

. 1.12 

1,31 

*2. 

2.51 

I.. 52  

10 

. 1.  m 

I..T5 

.98 

2. 91 

2,  .V» 

1.50  

I 


Day. 

.Jan. 

F«*b. 

Mur, 

Apr. 

May.  June. 

17 

1.00 

1..30 

0.  OS 

3.  04 

2.  .54  1 45 

18 

1.04 

1.30 

.97 

2.83 

2. 53  1 1.  4' 

19 

1.0.5 

1.27 

.97 

2.  47 

2.54  It' 

20 

1.04 

(a) 

.98 

1.9S 

2.03  14' 

21 

1.09 

.98 

1.42 

2.(8i  1.4’ 

1.03 

.9K 

2.05  ; 1.40 

23 

l.ir2 

1.00 

1.78 

2.  54  ' 1.  «' 

24 

1.01 

1.94 

2.51  . 

l.no 



1.84 

2.41  , 1.40 

2ei 

I.  00 



1.4!l 

2.24  1.40 

■►7 

.‘»9 

1.00 

2.  *28  I 

28 

1.  83 

2.  48 

2'.) . . . . 

.9ti 



2.  (d; 

2.  .35  1 1,4' 

?t) 

.95 



l.Sii 

2.  is'  1.35 

31 

.95 

. 1..57 

1.95  

HI  unifiinuly  February  2(>  to  Mart'h  8. 


f’Huckwtttur  from  Stniwlw'rrv  Itiver. 


CompaTfitivt'  ice  and  water  rcadinyx. 

Note.— Ico  con(iition.««  provailo*!  from  .January  1 to  .Vnril  2U.  PtOii:  <lurin}?^hi.<«  norioil  the 
read  to  water  8Urfa<*e  throiifth  a hole  In  the  ioe.  Thu  f4>llowing  eoinfmnitive  reaaings  won*  ina<1u: 


Date. 

Water 

Top  of 

Thiokiii'ss 

surface. 

ic»‘. 

«»f  ice.  1 

Ft  ft. 

Frtl. 

Fret. 

.January  8 

1.34 

2.4 

1.5-2. 0 1 

Jarnmn*  9 

1.  14 

2.  4 

.Tamiars'  10 

1..30 

2.  4 

January  U 

1.  32 

2.  4 

Janiiar\’  14 

l.OS 

2.0 

1.0 

a Approximate. 

Water  0.  It  to  0.  T foot  over  top  i»f  lia*  .\pril  18  to  20. 
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' Dag»*  1 

Dis-  j 

< itige 

Dis- 

Gage : 

1 Dis- 

Gaa^ 

hei^it. 

Dis-  ' 

! Gage 

Dis-  1 

height. ; 

charge. 

height. 

charge. 

height. 

charge. 

chi*  rge. 

heiglit. 

charge,  j 

Feet. 

' Sec.~ft. 

F^et  , 

Sec.-ft. 

Feet. 

See  -ft. 

Fief. 

Sce.-ft. 

Feet. 

Sec.-ft. 

l-.l 

! % 

1.7 

72 

2. 1 

117 

2.5 

107 

2;  9 

222 

1.4 

44 

l.H 

K.1 

2. 2 

1251 

2. 0 

IM)  : 

' :io 

2m 

1. 0 

1.9  I 

94 

2.3 

141 

2.7 

194  ’ 

3.1 

250 

\.i\ 

1 

2.0 

1 

105 

2.4 

154 

2.K 

2t>8 

Note.— The  above  tHblo  Is  applicable  onlv  for  oppn-chanm*l  conditions.  It  is  bas(Hl  on  dischanfe 
measurements  made  during  and  is  well  dcAmni. 

Monthly  dUrharye  of  Indian  Vreek  in  Slrnu  hrrry  Valley,  VUdiyfor 

nisohargt*  In  srcom!-fcy*i. 


January. . . 
February- . 

Uarch 

April 

May 

June 

July  a-12». 


Maximum. 

Minimum. 

Mean. 

1 

- 

9. 1 

.5ii0 

12 

K 

1U.5  , 

,5K3 

10  1 

K 

K.4  1 

51C. 

112  1 

1) 

44.9 

2.070 

2.57  1 

105.0 

10. lUO 

94 

40 

,59. 0 

3.  .510 

40 

.32 

»>.  H 1 

1 K7C. 

' IK.  .SOU 

The  periiMl 

' I 

Note.--  Vauies  are  rated  as  follows:  January  t<»  April,  gtanl;  May  to  July,  excellent. 

riN'TA  KIVKR  AT  FORT  DUCHESNE,  UTAH. 

This  station,  pstablishcd  originally  Scpteniher  14,  IS!)!),  was 
roopened  April  21,  1!)06,  in  cooppration  with  ihp  Ihiitpd  Statps 
Indian  SprA-ice.  On  Junp  1.3,  the  hridgp  and  gagp  wprp  waslipd 
away,  and  the  station  was  abandoiipd.  Thp  gage  was  read  during 
loot)  by  Bert  Marsing.  Thp  conditions  at  this  station  and  thp  bpnch 
marks  are  describpd  in  Watpr-Snp])ly  Pap<‘r  No.  133,  page  10b. 

Duirhanjr  mewturenu^nU  of  (Hnla  Jiinr  af  Fort  Dnehrsne,  llah,  in  J90tl. 


lute. 


ilydrographer. 


April  21 U.  I.  Meeker. 

May  H E.  ().  tireene. 


; Wblth 
Frrt. 

r>2 

h\t 


I \ rea  of  1 

.HCftbrn.  I 


fJuge  Dls- 
heigtit.  rhanfC- 


Sq.ft.  ' 
IV) 
2;«i 


Fert. 

H.ftS 
;i.  7u 


is4 
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SURFACE  WATER  SUPPLY,  1906. 

IhiUp  gage  hei(jhi,  in  feet,  of  I'inta  River  at  Fort  f>iirhe8ne,/or  1906. • 


l>HV. 

1 Apr.  1 Miiv.  i June. 

Buy. 

1 .\pr.  1 

I 

M»y. 

1 

3.05  4.45 

17 

4. 1 

IS 

4. 05 

3.  a*i  4. 55 

10 

4.25  . 



4 

3.1  4.85 

2« 

1 

4.05  . 

s. 

3.25  5.45 

21 

3. 05 

5 15 

6 

3. 5 5. 5 

22 

3. 25 

56  . 

7 

23..  

3. 4 

5.75  . 

H 

! 3.55  51 

24 

3. 3 

5H5 

25 

3.3 

5.25  . 



10  

4.0  575 

20 

;...  :i.25 

4 Ho  . 

U 

1 4.25  0.75 

27 

ai5 

4. 0 . 

12 

' 4.55  0,8 

24 

3.0 

5 0 . 

....  5 15 

4. 95 

! 4. 3 

,3,15 

4.  6 



31 

4.  45  . 

10 

4. 1 

1 



_1 

^ 

PRICE  RIVER  DRAINAGE  BASIN. 

l>ESrUIPTION  OF  BASIX. 

Price  River  rises  in  the  Wasiiteli  Mountains,  in  tlie  soutlieastern 
part  of  Utah  County,  flows  in  a general  soutlieasterly  direction,  and 
unites  witli  Green  River  at  a point  about  14  miles  above  Greenriver, 
I'tah.  The  main  source  of  supply  is  the  snow  in  the  upper  reaches 
of  the  basin,  where  elevations  range  from  S,00t)  to  0,001)  feet.  The 
region  is  extremely  rough  and  rugged.  The  principal  rock  is  a loo.se 
and  hadly  disintegrated  .sandstone.  There  is  but  little  .soil  and  prac- 
tically no  vegetation  except  for  small  groves  of  scnd>by  cedar  and 
a few  scattered  piges.  The  original  scanty  underbrush  and  grass 
have  heen  almost  entirely  tramped  out  hy  sheej)  and  cattle.  The 
river  is  subject  to  floods  in  the  spring  and  early  .summer,  during 
which  time  it  carries  immen.se  (juantities  of  sedimhnt.  Gordon  and 
Pleasant  creeks  are  the  main  tributaries.  They  are  both  short, 
steep  streams  and  enter  the  river  from  the  west  almost  at  right  angles. 

J’RICE  RIVF.R  .NEAR  IIELPF.R,  UTAH. 

This  station  was  established  Fehruary  21,  1004.  Tt  is  located  on 
the  u])per  .side  of  the  ford  near  the  settlement  of  Spring  Glen,  about 
.3  miles  south  of  IIel])er,  Utah,  and  :?.50  feet  west  of  the  main  line  of 
the  Denver  and  Rio  Grande  Railroad. 

During  1006  a cable  and  car  were  installed,  from  which  high-water 
measurements  are  made.  The  conditions  at  this  station  and  the 
bench  marks  are  descrihecl  in  Water-Supply  Paper  No.  17.5,  ]>age 
67,  where  are  given  also  nderences  to  ]>uhlications  that  contain  <hita 
foi'  previous  years. 
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PRICK  RIVKK  DRAINAOK  KASIN. 


l>i9chnnj€  miasnnmrntn  of  Prire  Hiar  nrar  Ut  lpi-r.  (’Uih.  in  I'toii. 


jUQP  311. 


Usy. 


H 

4 ... 

5  


9 

in 

n 

\2 

u 

M 

IS 

ifi 

i; 

18 

19 

30 


23. 

24.. 

20.. 

91.. 
J7 
•>.. 

29.. 
3l».. 

31.. 


Hydrogniphor.^ 

HTtion. 

<ta0'  Ills- 

hoignt.  ('harge. 

Feet.  Fa.  ft. 

Fret.  Sec.'ft. 

. If.  S.  Kk>insc‘hmidt . . 

54 

134 

4 70  ' 

449 

tA 

195 

5 . .V)  ' 

870 

do 

50 

1U(> 

4.20 

187 

do 

42 

102 

3.35  1 

3U. 

1 

•c 

I 

in  fttl,  of  Price  Hirer  tunr  lleljier. 

Ctah./or  JOOti. 

' Jan.  1 Feb. 

1 

Mar. 

Apr. 

May. 

June. 

July. 

Auk. 

Sept. 

Oct.  Nov. 

Dec. 

3.1  .3.2 

3.2 

4.0 

4.5 

5.2 

4. 1 

4 0 

3. 6 

3.4  3.(. 

3. 

3.1  3.2 

3.3 

3.S 

4.4 

5.2 

4.1 

4.5 

3. 6 

3. 4 3. 5 

3. 

3.1  3.3 

3.2 

3.6 

4.5 

5.2 

4.1 

4.0 

3.6 

3.4  3.5 

3. 

3.1  3.3 

3.2 

3.H 

4.6 

5.2 

4.0 

4.0 

3.5 

3.4  3 4 

3. 

3.1  3.3 

3.2 

3.6 

5.0 

5.2 

4.0 

4.0 

3.0 

3.4  3.4 

3. 

3.1  3.3 

3.3 

3-6 

5.2 

5. 1 

4.0 

4.0 

3.5 

3.4  3.4 

3. 

3.1  3.3 

3.3 

4.0 

5.2 

5.1 

4 0 

3.9 

3.5 

3.4  3.4 

3. 

3.2  3.3 

3.3 

4.0 

5.2 

4.0 

4.0 

3.9 

3.4 

3.4  3.4 

3. 

3.2  3.3 

3.3 

4.2 

5.3 

4.0 

4.0 

3.8 

3.4 

3.4  3.4 

3. 

3.2  3.3 

3.4 

4.2 

5.4 

4.0 

4.0 

3.8 

3.4 

3.4  3.4 

3. 

.3.1  3.3 

3.3 

4.2 

5.5 

4.9 

3.9 

3.8 

3.4 

3.4  3.4 

3. 

..1  3.1  3.3 

3.3 

1 

5.S 

4.9 

3.9 

3.8 

3.4 

■ 3. 4 3. 4 

3. 

3.1  3.3 

3.3 

4.1 

5.K 

4.9 

3.9 

3.8 

3.4 

3.4  3.4 

3. 

3.1  3.3 

3.3 

4.1 

5.6 

4.9 

3.9 

4.2 

3.4 

3.4  3.4 

3. 

3.1  3.3 

3.3 

4.3 

5.5 

4.8 

3.9 

3.0 

3.5 

3. 4 3. 4 

3. 

3.1 

3.1 

3.1 

3.1 

3.1 

3.2 
3.2 
3.1 

3.1 

3.2 

3.2 

3.3 
3.3 
3.3 
3.3 
3.2 


3.3  I 
3.3  i 
3.3 

3.3 

3.4 

.3.3 

3.3 

3.2 

3.2 

3.2 

3.2  1 

3.3  I 

8.3  I 


3.2 

3.2 

3.2 

3.1 

3.3 

3.2  ! 

3.3 
3.3 
3.0 
3.“ 

3.7 

3.0  : 

3.8  1 

4.1 
4.0 
4.0 


4.4 

4.6 

4.7 
4.6 

4.6  I 

4.7 

4.7 

4.8 

4.9 
4.H 

4.7 

4.6 

4.5 
4.5 
4.5 


а.  5 
5.7 
5.7 

5.7 

б. 0  I 

6.3 

6.3 
6.2 
H.2  I 

5.8  I 

5.6 ; 
5.6  ( 
5.6 
5.6  I 
5.5  i 

5.3  i. 


4.H 

4.7 

4.6 

4.6 

4.5 

4.5 

4.4 

4.4 

4.3 

4.3 

4.3 

4.2 

4.2 

4.2 

4.1 


3.9  ; 

3.9  I 

4.7 

5.9  I 
4.0  I 

3.7 
3.7  I 
3.7  » 
4.K  ( 

3.9 

3.9  * 
3.K 

3. K 

4. (» 
4.0 
4.0 


3.9 

3.9 

3.8 
3.H 
3.H 

3.9  i 
3.9  ' 
3.^i 

3!  6 1 

3.6  ! 

i!  ’!  I 
3.6 
3.5  I 

3..*>  ’ 
3.5 


3.6 
3.6 
3 6 
3.5 

:k:. 

3.5 

3.5 

3.5 

3.5 

3. 5 
3.4 
3.4 
3.4 
3.4 


3.4 

3.4 

3.4 

3.4 

3.4 

3.4 
3.4  . 
3.4  ' 
3.4 
3.4 

3.4 

3.4 
3.4 
3.4 
3.4 
3.4  , 


3.4 
3.4 
3.4 
3.4 
3.3  I 

:i,:)  . 

I 

3.3 
3.3  , 

3.3 
3.3  , 
3.3  . 
3.3  ■ 
3.3  1 


3 3 
3.3 
3.3 
3.3 
3.3 

3.3 

3.3 
3 3 

3.4 
3.4 

3.4 

3.3 

3.3 

3.3 

3.3 

3.3 


Ratintj  (ablr  for  Price  River  near  Helper,  Vtah.for 


Dis- 

Cage 

Dls-  ' 

Cage 

Dis- 

'  (iHge 

Dls. 

(lap* 

Dis- 

height. 

charge. 

height. 

chaigc. 

height. 

charge. 

heighi. 

clui rgr. 

height. 

clm  rge. 

Fret. 

Sec.-ft. 

Feet. 

Sec. -ft. 

Feet. 

Ser.-ft. 

1 Feet. 

Sec.-ft. 

, Feet. 

Sfc.-fl. 

3.00 

3.60 

60 

4.20 

219 

' 4.80 

.vw 

5 'Ml 

1. 14.5 

3. 10 

4 

3.70 

78 

4.30 

2(4) 

4.90 

.Vlt 

(>.00 

1 . 2*  1.5 

3.20 

9 

3.80 

1 98 

4.40 

5.00 

(i20 

‘ 6.20 

1,4.50 

3.  ;¥> 

18 

3.90 

122 

4.50 

XA 

5. 20 

740 

3.40 

:« 

4.00 

150  , 

4.  ('4) 

404 

; 5.40 

870 

3..V1 

44 

i 

182  1 

! 

4.70 

4.'.5 

1 5.60 

1,(105 

1 

Note.— The  above  table  is  Mpplioable  only  for  openH'haiinel  coiKlitioiiH.  It  is  buseti  on  illscImrKo 
meMurements  ma<ie  during  1904-190(3  ami  Is  well  defliied. 
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62  SURFACE  WATER  SUPPLY,  1906.  . 


Monthly  tlisrharije  of  Price  liiver  near  Helper,  Utah,  for  190G. 


Month. 

! Dlw’harge  in  *wxmd-f«'t. 

1 Maximum. ! Minimum.  1 Mean. 

I 

Total  In 
acn'-feei. 

January 

IK 

4 

' 7.1 

4.37 

February 

1 

9 

10.5 

915 

March 

1K2  ; 

4 

38.0 

2.370 

April 

:i63 

tK) 

2W 

17.300 

May 

' i.5:n 

30.'> 

949 

5K.4«) 

740 

m ■ 

440 

26.  .‘ion 

1,220 

78 

191 

11,700 

Au{?uf)t 1 

XA 

44 

113 

6.950 

September ! 

m 

:« 

42.0 

2,  .510 

October 

30 

:«  : 

30.0  i 

l.MO 

November 

00 

IS  i 

27.5  ' 

1,640 

Deceinb«*r 

30 

IS  i 

19.5 

1,200 

The  year 

l./iOO 

1 

' 181  1 

1 1 

132.000 

1 

Note.— Value*  are  rat^Ni  as  follows:  April  to  Juno,  Rood;  July  and  August,  fair;  remainder  of  IWKi, 
approxinuilc. 

GKAN1>  UIVKU  DItAIXAGK  HAHIX. 

AREA  AND  EXTENT. 

Grand  Kiver  and  its  tributaries  drain  an  area  eomprisinfr  a])proxi- 
inately  2(i,l>'0  stjuare  miles,  of  whieli  22,2!K)  are  in  Colorado  and  the 
rest  in  eastern  Utah.  On  the  east  and  southeast  the  basin  is  limited 
by  the  high  ranges  of  the  Continental  Div'ide,  which  separate  it  from 
the  basins  of  Platte  and  the  Arkansas  rivers;  on  the  north  by  the 
White  Kiver  and  Book  ClilTs  plateaus;  on  the  west  by  the  canyon 
district  of  the  Cwolorado. 

The  tributaries  include  innumerable  small  creeks  and  five  large 
streams — Blue,  Eagle,  Koaring  Fork,  Gunni.son,  and  Dolores  rivers. 

The  main  river  is  described  first  and  the  tributaries  afterwards  in 
their  order,  from  the  head  down. 

GRAND  RIVER. 

UESCKIP'ITON'  OF  BASIN’. 

Grand  River  rises  on  the  western  slopes  of  the  Rocky  Mountains 
among  the  high  ])paks  of  the  Front  Range,  flows  in  a general  south- 
westerly direction  acro.ss  Colorado  into  Utah,  and  unites  with  Green 
River  to  form  the  Colorado.  From  source  to  mouth  the  total  distance 
traversed  is  about  S.'iO  miles. 

In  most  respects  the  Grand  is  a typical  mountain  stream,  flowing 
throughout  its  course  in  a sueces.sion  of  deep  canyons,  with  precipi- 
tous and  ofttimes  per])endicular  walls  varying  in  height  up  to  3,000 
feet  above  the  water’s  edge,  alternating  with  long,  narrow,  fertile 
valleys. 

The  headwater  region,  comprising  aj)proximately  .oO  per  cent  of 
the  basin,  consists  of  a long  stretch  of  the  western  jiortion  of  the 
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GRAND  RIVER  DRAINAGE  BASIN.  fi.‘? 

Continental  Divide,  extending  from  the  north-eentral  portion  of 
Colorado  southward  nearly  to  the  Colorado-Xew  Mexico  line,  a 
distance  of  260  miles,  and  scparatinf;  the  waters  of  the  Grand  from 
those  of  the  Platte  and  Arkansas  basins.  The  area  is  extremely 
nigoed,  elevations  ranoinj;  from  7,000  to  14,000  feet.  Gratlients  are 
steep,  stream  channels  are  numerous,  and  tributaries  are  rapid,  the 
fall  varyinj:  from  20  to  150  feet.  The  streams  of  this  rcfiion  derive 
their  waters  cbielly  from  the  snow  masses  on  the  Continental  Divide 
and  funiish  the  perennial  discharge  of  the  Grand.  The  intermediate 
or  middle  portion  of  the  basin,  consistin<r  larjiely  of  broken  and 
scoured  plateaiLs  of  sedimentary  ori<jin,  contributes  a relatively 
small  amount  of  the  run-olf,  the  tributaries  beinfi  few,  and,  with  the 
excej)tion  of  Gunni.son  River,  insignificant.  The  lower  jtorfion  of 
the  basin,  immediately  adjacent  to  the  Colorado-Utah  Stale  line,  is 
an  arid,  much  eroded  region,  furnishing  an  appreciable  run-off,  wbicb 
carries  a large  amount  of  sediment. 

The  largest  tributaries  of  the  headwater  region  are  Frazer,  Williams 
Fork,  Troublesome,  Blue,  and  Muddy  rivers,  which  add  their  waters 
to  the  Grand  before  it  leaves  Middle  Park.  Eagle  River  comes  in  near 
Eagle,  just  above  the  point  where  the  river  enters  Grand  River 
Canyon,  and  Roaring  Fork  unites  with  it  just  below  the  mouth  of 
the  canyon  at  Glenwood  Springs.  At  Grand  Junction,  Colo.,  the 
river  receives  the  waters  of  its  largest  tributar>',  Gunnison  River, 
and  thereafter  no  other  stream  of  importance  enters  until  the  Dolores 
comes  in,  15  miles  west  of  the  I’tah  boundary. 

\ peculiar  feature  of  the  drainage  is  what  might  be  termed  its 
one-sidetl  nature,  practically  all  its  important  tributaries  entering 
the  river  from  tlie  east.  That  part  of  the  basin  lying  north  and  west 
of  the  Grand  is  much  less  extensive  in  area,  is  lower,  and  is  generally 
broken  and  barren,  and  a considerable  ])ortion  of  the  waters  of  its 
streams  is  diverted  for  irrigation. 

The  mountainous  portion  of  the  T)asin  is  still  well  covered  witli 
forests  of  spnice,  (piaking  as|H>n,  cedar,  and  pinon,  and  the  foresta- 
tion of  the  intermediate  basin  is  fair.  The  controlling  vegetation  of 
the  lower  basin  is  sagebnish,  cbico,  and  cactus  pads,  with  scattered 
pines,  cedars,  and  pinons. 

The  precipitation  ranges  from  5 to  10  inches  in  the  lower  basin, 
10  to  20  inches  in  the  intermediate  region,  and  20  to  50  inches  in  the 
- headwater  region.  By  far  the  greater  part  of  this  is  in  the  form  of 
snow. 

Natural  storage  within  the  basin  is  limited  to  a few  small,  high, 
mountain  lakes.  The  stream  channels  of  the  ui)per  basin  are  bordered 
to  some  extent  by  flat  bottom  lands,  which  are  u.sed  as  meadows 
and  which  are  irrigated  by  a large  number  of  small  ditches.  In  the 
intermediate  basin  are  a few  small  reservoirs  storing  snow  and  flood 
waters.  A number  of  pumping  plants  also  draw  upon  this  district. 
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SURFACE  WATER  SUPPLY,  1006. 


Irrif'atiiin  is  e.Kteiisively  prac-ticod  in  the  l'nf()inpah>;rc,  (humi.son, 
and  Grand  valleys,  and  a larj;e  ]>n)ject  now  under  eonstriiction  l>y 
the  Reclamation  Service  will  recpiire  1 ,200  second-feet  t>f  the  discharge 
of  Gunnison  River.  The  iniinen.se  power  possibilities  of  the  Grand 
are  at  present  but  little  developed. 

NORTH  FORK  OF  GRAND  RIVER  NEAR  GRAND  LAKE,  COLO. 

This  station  was  established  July  20,  1004.  It  is  located  at  the 
highway  bridge  between  Grand  l^ake  and  Hot  Sulphur  Sjirings,  ('olo., 
about  3 miles  southwest  of  Grandlake  post-office,  inT.  3 N.,  R.  70  W. 
The  nearest  railroad  station  is  at  Granby,  on  the  Denver,  North- 
western and  Pacific,  15  miles  distant.  The  conditions  at  this  station 
and  the  bench  marks  are  described  in  Water-Supply  Pajier  No.  175, 
page  70,  where  are  given  also  references  to  publications  that  contain 
data  for  previous  years. 


Dixchariji  infwiureinaUs  of  Xorth  l^irk  of  (trawl  Idler  near  (trandlakr.  Coin.,  in  !'.H)6. 


Date. 

1 

i Hyrlrogrupher. 

Width.  1 

Area  of  j 
section,  j 

(ia^* 
i height. 

Din- 

charge. 

May  17 

M.  C.  HinderlUier 

Ffft. 

52  , 

Sq.ft. 

I2ti 

Ffrt.  1 
4 87 

Sec.-fi. 

459 

June  14 

do 

54 

17.5  , 

6.00 

i.ino 

June  29 

! T.  E.  Brick i 

1 49  ' 

109 : 

4 70  , 

307 

Septemljer  10. . 

A.  A.  Welland ' 

40 

57  ' 

359  , 

45 

D^nilier  16...' 

1 

! R.  I.  Meeker 

31 

66 

{at 

37 

a hoight  by  itr*. 

Daily  ijaye  htiyht.  in  <\f  Xorth  Fork  of  (irand  River  near  (Irandlakt , ('olo..  for 


Day.  Apr.  May.  ^ Juno. 


1  ! a 30  a W j 4.  70 

2  a.30  a«J2  4.X2 

3  a:«)  4.05!  4.82 

4  a 30  4 15  4.  xa 

5  aa5  4 22  4<»H 

fi a 40  i 4 40  a 18 

7  a , 4 a5  I 4 95 

8  aa>l  4 38  I 4 OK 

9  aa5,  452!  4 <10 

10  a 35  4 70  a 12 

11  a 42  ' 4 ■ a 52 

12  a4S  4 70  a 82 

13  3 50  4 62  ■ a 90 

14  3 50  4 50  a 90 

15  3 52  4 50'  aw 

111 3 60  4?2  aw 

17  365  488  a S8 

18  aiWi  , 4 88  1 a 75 

19  3 70  a 00  a 30 

20  378  a20  a02 

21  4.02  a IS  4 02 

22  • 4 28  a 18  4 92 

23  4.30  a 15  a 00 

24  ...  4-22  a HR  4 Vn 

25  4*22  4W^  4.75 

26  1 4 10  4.78  4 75 

27  39.5  4 75  4 82 

28  ' 4 0.5  4 95  4 f*8 

Jfi ' 4. 02  I a 20  4 78 

.'W ► 4.08'  4.90  4 88 

31 4 75  

1 


Note,— Th<‘n'  wan  bu<.  kwalor  from  »co  during  a 
have  18.8'u  corn.'ctod. 


July.  1 

i Aug.  i 

1 S«>pt.  I 

Oct. 

Nov. 

1 

1>»«. 

4.90 

4 05 

3 70" 

3 90 

3 70  1 

1 3 50 

4.  88 

4.  05 

3 70 

3 92  , 

3 6.8 

350 

4 75  i 

4 02  i 

3 78 

388 

3 65 

350 

4 62 

4 00 

3 V5 

- 3 .82 

3 W 

3 50 

4.55 

4.  10 

1 372 

3 82 

3 

3 48 

4.  50 

4 02 

•a  OS  1 

Asa 

A 110  1 

i 3 45 

4.W 

4.00 

3 li2 

380  ! 

3,58 

350 

4 as 

3 95 

3li0 

3 80 

3 55 

3 50 

4.W 

3 82 

3 60 

3 78 

3 58 

3.50 

4.  52 

380 

3«) 

3 75 

nm  1 

1 3 

4 58 

3 82 

3 60 

•A  70 

3 60 

3.50 

4 60 

a W 

3 60  ' 

3 70  , 

3iK) 

3 48 

452 

4 00 

3ti0 

3 70  1 

3 6K) 

348 

4 68 

4 18 

3 60 

aw 

3 IK) 

3 48 

4.  65 

398 

3 62 

365  ! 

3 6K) 

3 48 

4 58 

3 90 

4 00 

3 6i0 

3.V5 

3 45 

4. 52 

3 85 

3 85 

3i« 

3 52 

3 40 

4.  48 

3 85 

3 80 

3 60 

3 52 

3 42 

4 40 

a 88 

a 85 

3 58 

3 52 

3 47. 

4 .30 

a 85 

3 95 

3.V5 

3 50 

340 

4.30 

a 88 

4.  (K) 

.3  60 

3.50 

3 40 

4. 

3 88 

3 ir> 

3 IK) 

3 .50 

3 40 

4.  28 

1 a 85 

4 IN) 

3 lid 

3 .50 

3 411 

4 25 

3 *8) 

4.  IN) 

3 IK) 

3.50 

3 40 

4 28 

3)8) 

4 IK) 

3 I K) 

3 50 

3 42 

4 18 

3 80 

4 02 

3 62 

3.50 

3 40 

4 12 

3 80 

4.  02 

3 6i?* 

3 .50 

3 40 

4W 

3 75 

4 IK) 

3 1*8 

3.50 

3 40 

4 0.5 

3 75 

.3  98 

3 62 

3.50 

3 40 

4 0.5 

3 72 

3 92 

3 70 

3.50 

3 40 

4 IK) 

3 70 

3 70 

3 4U 

DiaioD  of  NoveniU*r  and  l>8viubcr;  gage  heighta 
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Rating  table  for  Xorth  Fork  of  Grand  River  near  Grandlake,  Colo.,  for  1906. 


Dl»- 

charge. 

Dis- 

charge. 

(•age 

height. 

Diii- 

chaigtL 

OagA 

height. 

Dis- 

thafgc. 

Guge 

heignt. 

Di.*!- 

charge. 

Fret. 

Sec.-ft. 

Fret. 

Ser.-fl. 

Fret. 

,*iec..ft. 

Feet. 

Sec.ft. 

.570 

Feet. 

Sec.-ft. 

3.30 

30 

3.  *10 

99 

4,  .50 

2*W 

h.  10 

h.  70 

910 

3.40 

26 

4.00 

133 

4.  r.0 

3.39 

.5.20 

625 

5.80 

970 

3.50 

3.5 

4.10 

1.52 

4.70 

.382 

5.30 

680 

5.90 

1.030 

' 3.00 

47 

4.20 

185 

4.  SO 

42*> 

5.40 

73.5 

, 3.70 

62 

, 4.:m 

221 

4.90 

472 

5.  .50 

790 

1 

3.80 

79 

1 4.40 

2.59 

5.00 

520 

5.60 

8.50 

1 

Note,— Thf*  abovp  table  is  appli(*a)>l«'  only  tor  oiwn-channel  conditions.  It  is  l»ased  on  4 discharge 
n^^surements  made  during  I90i»  and  the  form  of  tno  1905  cun’o.  Jt  is  well  ilefinofi  above  gag»'  h'*ignt 
3.5  feet- 


Manlhly  disrharrje  of  Xorth  Fork  of  Grand  River  near  Colo.,  for  1906. 


Month. 

Disf'hHrgi*  in  secone: 
1 Maximum.  .Minimum,  j 

l-f«‘t. 

\ Mean. 

Total  in 
acre-feet. 

.\pnl 

1 

?2l 

20 

1 i 

4. 670 

May 

625 

104 

1 388  1 

23.900 

June 

1 . o:«)  1 

:i73 

' 612 

36.400 

July 

473 

133 

278 

17. 100 

.\u^ist 

* 

178  , 

62 

101 

6. 210 

September 

1 

139 

47 

838 

4.990 

(Jctol>er 

1 

104 

41 

62.9 

3,870 

November 

I 

ti3 

35 

42.5 

2,530 

December 

1 

35 

26 

TO.  3 1 

' 1,860 

The  pi'riod . . , 

101,000 

XoTfc.— Values  an*  rated  as  follows;  May  to  July,  excellent;  miiiainder  of  1906,  good. 


GRAM)  LAKE  Ol  TLKT  AT  GRANDLAKE,  COLO. 

This  station  \va.s  estalilislied  Juh^  31,  1!K)4.  It  is  located  at  the 
footbridge  at  the  west  end  of  Grand  Lake,  about  one-half  mile  south 
of  Grandlake  j>ost-office,  Colo.,  in  .sec.  6,  T.  3 N.,  R.  7.5  W.  The 
nearest  railroad  station  is  18  miles  distant,  at  Granby,  on  the  Den- 
ver, Northwestern  and  Pacific  Railway.  The  conditions  at  this 
station  and  the  bench  marks  are  described  in  AVater-Supply  Paper 
Xo.  17.5,  page  72,  where  are  given  also  nderences  to  publications 
that  contain  data  for  previous  years. 


IHurKarijf  mewniremml/i  of  (Irand  Lake  Outlrl,  at  (Irnnrilahe,  f'nlo.,  in  1906. 


Date.  1 

1 

Hydrographer. 

Width. 

Area  of 
; suction. 

Gage  . 

1 height.  1 

Dis- 

chatge. 

May  IS 

M.  r.  Hlnderlider 

Feet. 

1 N7-/^ 
212 

Feet. 

' 2.80 

Sec.-/f. 

357 

June  15 ' 

do 

170 

iU 

4.30 

1.110 

June  29 

T.  E.  Rrick 

120 

204  ' 

‘ 3.15 

472 

Sepiemlter  1 1 . . I 

A.  A.  ‘Welland 

no 

75 

1.80 

47 

r>ec«mher  16. . . 

It.  I.  M«*ker 

47 

i 

50 

1.40 

11 

246HB-  I HR  211— OS— —5 
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Daily  yagc  height,  in  feet,  of  Grand  hake  OuiUt  at  Grandlake,  Colo.,  for  1906. 


Day. 

.\pr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1.15 

1.98 

2.82 

3.50 

2.35 

1.75 

2.10 

1.70 

1.45 

2 

1.20 

1.92 

2.90 

3.48 

2.35 

1.88 

2.05 

1.70 

1.40 

1.18 

1.90 

2.95 

3.35 

2.35 

2.05 

2.00 

1.70 

1.40 

1.20 

1.85 

2.92 

3.18 

2.30 

2.05 

2.00 

1.70 

1.43 

1.20 

1.90 

3.10 

3.30 

2.30 

2.02 

1.98 

1.68 

1.45 

1 

1.22 

1.95 

3. 45 

3.a5 

2.25 

1.98 

1.95 

l.GS 

1.45 

7 ' 

1.30 

2.02 

3.20 

2.98 

2.25 

1.95 

1.90 

1.65 

1.45 

H 

1.32 

2.02 

2.92 

2.90 

2*.  22 

1.90 

1.90 

l.(i2 

1.45 

9 

1.32 

2.12 

2.95 

2.92 

?.20 

1.85 

1.88 

1.60 

1.45 

10 

1.38 

2.30 

3.  .30 

2.95 

2.15 

1.80 

1.85 

l.fiO 

1.45 

11 

1.40 

2.48 

3.78 

.1.02 

2. 10 

1.80 

1.K5 

1.60 

1.45 

12 

1.4.5 

2.58 

4.00 

3.10 

2.10 

1.75 

1.82 

1.58 

1.43 

1.48 

2.62 

4.28 

3.22 

2.10 

1.75 

1.80 

1.55 

1.40 

H 

1..W 

2.52 

4.27 

3.35 

2.10 

1.72 

1.75 

1.58 

1.40 

!,■> 

1.52 

2. 42 

4.15 

3.30 

2.10 

1.70 

1.76 

1.55 

1.40 

|i» 

1.55 

2.52 

4.28 

3.15 

2.05 

1.88 

1.75 

1.55 

1.40 

17 

1..58 

2.65 

4.22 

3.00 

2.0S 

1.90 

1.72 

1.55 

1.3R 

18 

1.68 

2.80 

3.65 

2.92 

2.00 

1.90 

1.70 

1.55 

1.35 

19 

l.?2 

2.9.8 

3.48 

2.82 

2.00 

1.95 

1.70 

1.52 

1.35 

20 

1.75 

3.20 

3.40 

2.78 

2.00 

1.95 

1.70 

1.50 

1.35 

21 

1.82 

3.25 

3.40 

2.78 

2.00 

2.00 

i.r« 

1.45 

1.35 

22 

1.92 

3.38 

3.  .82 

2.72 

2. 10 

2.05 

l.(V6 

1.45 

1.35 

2.02 

3.48 

3.40 

2.72 

2.12 

2. 10 

i.r>5 

1.45 

1.35 

24... 

2.18 

3.35 

3.20 

2.75 

2.08 

2.10 

1.65 

1.45 

1.35 

25 

2.20 

3.12 

2.98 

2.78 

2.05 

2.08 

1.65 

1.45 

1.35 

26 

2.15 

2.88 

2.88 

2.68 

1.98 

2.08 

1.65 

1.45 

1.35 

27 .} 

2.08 

2.82 

3.10 

2.58 

1.90 

2.25 

1.05 

1.45 

l.S 

28 

2.02 

2.92 

3.22 

2.50 

1.85 

2.25 

1.65 

1.45 

1.40 

2t» 

2.00 

3.22 

3. 18 

2.48 

1.82 

2.20 

1.70 

1.45 

1.40 

no 

2.00 

3.15 

3.32 

2.42 

1.80 

2.18 

1.70 

1.45 

1.40 

31 

2.92 

2.35 

1.75 

1.70 

1.40 

Note.— From  May  27  to  June  14,  the  gage  heights  were  affected  !»y  an  obstruction  of  logs  at  the  out* 
let  of  the  lake:  they  have  l»een  corrected,  out  are  still  liable  to  slight  error. 


Hating  table  for  Grand  Lake  Outlet  at  Grandlake,  ('olo.,for  1906. 


fJage 

Dis- 

1| Gage 

Dla-  : 

(!agp 

Dis-  ^ 

Gage 

Dia- 

Gage 

Dis- 

height. 

charge. 

height. 

charge. 

height. 

charge. 

height. 

charge. 

height . 

charge. 

Feet. 

Sec.~ft. 

Frrt. 

Sec.^ft. 

Feet. 

See.-ft. 

Feet. 

1 

Sec.~fl.  ; 

Feet. 

Sec.-ft. 

1.15 

3 

1 1.80 

47 

2.50 

224 

3.20 

515 

3.90 

890 

1.20 

4 

'1  1.90 

64 

2.60 

260 

3.30 

565  ' 

4.00 

945 

1.30 

7 

" 2.00 

84 

2.70 

298 

3.40 

615  1 

4.10 

1,000 

1.40 

11 

; 2.10 

106 

2.80 

:»8  > 

3.50 

670 

4.20 

1,055 

1..W 

16 

2.20 

131 

2.1W 

379 

3.60 

725  ! 

4.30 

1,110 

1.60 

23 

' 2.30 

159 

3.00 

420 

3.70 

7S0 

1.70 

Xi 

2.40 

190 

3.10 

465 

3.  SO 

815  1 

N»ite— The  above  table  is  appik-able  only  for  onen-chaDnel  c<»ndltlous.  It  is  bascnl  on  5 ilischarge 
mcnsiiremcnts  made  during  19(»i  and  is  well  defined. 


}fonthly  dixrhfxrgc  of  Grand  Lake  Outlet  at  Grandlakr.  ro/o.,ybr  1906. 


Month. 


April 

May 

Juiie 

July 

.\ugiist 

Septeral>er, 
OctolK*r. . . 
Noveml)er. 
I>eieinber. 


' Dl.si‘hargr  in  swond-feet.  ^ 

1 

Maxitmitu. 

Minimum.  | 

Mean. 

acre-feet. 

131  1 

1 

40.0  1 

2.«0 

65fi 

' 56 

' 296  ' 

18.1*00 

1.100  1 

1 346 

628 

37,400 

670  , 

174  1 

402  1 

24.700 

174 

40 

107 

6.580 

145 

32  1 

79.2  j 

4.710 

10l> 

28 

48.5 

2.W 

3;t 

14 

21.0  I 

1,250 

14 

9 

11.2 

m 

The  period 


iis.goo 


Note.— Values  are  rale*!  us  follows:  May,  July  and  August,  excellent;  remainder  of  1906,  good. 
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NORTH  INLET  TO  GRAND  LAKE  AT  GRANULAKE,  COLO. 


This  station  was  established  August  .l,  190.5,  and  was  discontinued 
July  22,  1906.  It  is  located  at  the  footbridge  which  cross<'s  the 
stream  about  100  yards  north  and  1100  yards  east  of  Grandlake 
post-office  in  stH-.  5,  T.  .1  N.,  K.  75  W. 

The  conditions  at  this  station  and  the.  bench  marks  are  described 
in  Water-vSupply  Pap*'r  175,  page  75. 

Oitrhargf  miiuiirfmenU  of  \orth  Inlrt  In  llratiil  Lake  at  Grandlake,  Colo.,  in  190$. 


l>atr. 

1 

IIydr<4«rapher. 

Width.  I 

1 rca  of  ' 
1 section. 

' Gape  j 
height. 

I)i»- 

; charge. 

Mat  17 

] 

M.  (Mlinderlkler 

feet. 

49 

Sq.ft. 

88 

1 Feet. 

1 2.  as 

Sec.-fl. 

1 223 

June  14 

■ do 

m 

162 

' 4.00 

644 

June  29 

i T.  E.  Brick 

49  . 

88 

3.10 

1 243 

Seplenaher  10. .] 

1 A.  A.  WelUnd 

47  ' 

' H9 

2.12 

28 

[>w»mbeT  15.. .1 

R.  I.  Mfckpr 

S 1 

7.4 

8 

Daily  gagr  height,  in  feet,  of  Sorth  JnUt  to  Grand  hake  at  Grandlake , ('olo.,/or  1906. 


Pay. 

May. 

June. 

July. 

I>ay. 

May. 

June. 

July. 

, 

3.10 

3.24 

17 

..  . 2.70 

3.72 

2.97 

2 

3.05 

3.24 

18 

. . 2.85 

3.64 

2.90 

3 

2.25 

3. 10 

3.20 

19.. 

. ...  2.W 

3.34 

2.82 

4 

2.35 

3.12 

3.20 

20 

3.00 

3.24 

2.77 

5 

2.48 

3.02 

3.20 

21 

3.05 

3.22 

2.72 

f,  . . 

2.55 

2.98 

3.16 

22 

.3.20 

3.20 

2.T2 

: 

2.45 

2.95 

3. 16 

23 

. . 3.25 

3.20 

A 

2.55 

2.88 

3.12 

24 

i 3. 20 

3.14 

9 

? 7^ 

3.08 

3.14 

.25 

3. 10 

3. 14 

10 

2.82 

3.50 

3.20 

2<i 

3.02 

3.10 

II 

2.90 

3.75 

3.22 

27..  . 

3.08 

3. 10 

12 

2.S2 

3.90 

In 

28 

2.98 

3.04 

13 

2.78 

4.00 

3. 12 

29  . 

!4 

2.72 

4.00 

3.04 

30 

..  3.05 

3.04 

15 

2.68 

3.74 

3.04 

31 

3-0.5 

16 

2.75 

3.74 

3.04 

. 

GRAND  RIVKR  AT  HOT  SULPHrU  SPRINGS,  COLO. 

This  station  was  established  July  27,  1904.  It  was  located  at  the 
highway  bridge  one-eighth  mile  below  Hot  .Sulphur  .Springs,  Colo., 
in  sec.  .3,  T.  1 N.,  R.  78  W.,  and  is  5 miles  above  the  mouth  of  Williams 
Fork  River. 

On  April  16,  1906,  the  station  was  removed  to  a new  highway 
bridge,  about  1,000  feet  above  the  old  station,  where  conditions  are 
much  more  favorable  for  measurements. 

On  May  22,  a stamlard  wire  gage  was  installed ; length  of  chain, 
19.17  feet.  The  bench  mark  is  a cross  cut  in  the  west  face  of  a 
foundation  stone  near  the  .southwest  corner  of  the  Riverside  Bar 
and  Caf6  building,  near  the  east  end  of  the  bridge;  elevation,  20.04 
feet  above  the  datum  of  the,  gage. 
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Dischurgc  measuTnuenini  of  Grand  Hirer  at  Hot  Sulphur  Springs,  Colo.,  in  J906. 


Pate. 

llydrographer. 

Width. 

1 

Area  of 

Gage  height.  ' 

f 

Pis- 

section. 

Old  gage.  1 

New  gagcJ 

1 char^. 

Ffft. 

Sq./I. 

Ferl. 

Feet. 

Sec.-fl. 

April  14 ! 

, M.  C.  Hinderlider 

S8  1 

97 

3.55 

1.65  ! 

\ 224 

April  10 

do 

m 

150 

4.10  1 

2.25 

520 

May  19 

137 

424 

7,'JO 

4.40  I 

3,240 

May  22 

14S 

507 

7.R5 

5.24 

3,920 

June  10 

! (Ill 

310 

K31 

9.35 

6.06 

5.360 

June  yo 

T.  E.  Brick 

1.33 

1« 

' 403 

; 14^ 

6.50 

4.12 

1.82 

2,330 

256 

P^mt>cr  14.. 

! R.  1.  Meeker 

92 

1 1.V9 

(») 

175 

1 

o (.Jttpe  height  ufloct***!  by  Ice  0.5  to  1.0  f«H>i  thick. 


Da}hj  gage  height,  in  feet,-  of  Grand  Hirer  at  Hot  Sulphur  Springs,  Colo.,  for  1906. 


Pay.  .Vpr. 

May. 

June. 

July. 

.Vug. 

Sept. 

()ct.  ' 

Nov. 

, 

4. 22 

2.45 

4.05 

4.30 

2.55 

1.90 

2.20 

1.70 

2 

4. 18 

2.45 

4. 15 

4.25 

2.60 

2.25 

2.20 

1.70 

3 

3. 98 

2.i5 

4.25 

4.05 

2.4S 

2.25 

2.15 

1.70 

4 

4..^H 

2.  HO 

4. 10 

3.85 

2.45 

2.15 

2. 15 

1.70 

5 

4. 55 

2.95 

4.  .30 

3. 75 

2.45 

2.00 

2. 15 

1.70 

6 

•!  , Kl 

3. 10 

4.85 

3.65 

2.40 

1.95 

2,10 

1.70 

7 

4. 50 

3.00 

4.40 

3.  (>0 

2.40 

1.92 

2.08 

1.70 

8 

4.  10 

3.  .30 

4.10 

3.65 

2.30 

1.85 

2.00  1 

1.70 

9 

4,22 

3.  40 

4.00 

3.68 

2.20 

l.HO 

2.00  j 

l.n 

10 

4. 40 

3.55 

4. 05 

3.65 

2.20 

l.HO 

2.00 

1.78 

11 

4 .55 

3.55 

4.85 

3.05 

2. 10 

1.80 

2.00 

1.82 

12 

4. 25 

3.40 

5.  5f» 

3. 62 

2. 10 

1.70 

2,00 

1.78 

13 

3. 90 

3. 76 

C.05 

3.70 

2. 15 

1.72 

2.00 

1.75 

14 

3. 0.5 

3.70 

6.05 

4.00 

2.20 

1.75 

1.00 

1.70 

l.*> 

1 3.58 

3.  GO 

G.05 

3.85 

2.40 

1.78 

1.90 

1.70 

16 

3.92 

.3.80 

6.a5 

3.65 

2.20 

2.20 

1.85 

1.70 

17 

2. 55 

4.  .30 

6.00 

3.  48 

2. 10 

2.20 

1.85  i 

1.70 

18 

2. 45 

4.35 

6.25 

3.  .30 

2.10 

2.20 

1.80  ; 

1.73 

19 

4.  .55 

4.88 

3. 18 

2.10 

2.25 

1.80 

20 :... 

4.65 

4.T2 

3. 10 

2.10 

2.25 

1.90 

21 

<>  7‘> 

4.  HO 

4.55 

3.00 

2.  in 

2.22 

1.75 

22 

3.05 

4.85 

4.60 

3.00 

2. 10 

2.30 

1.75 

23 

5. 00 

4. 65 

2.90 

2. 10 

2.30 

1.80 

24 

4.8.5 

4.25 

3.20 

2. 10 

2.») 

1.8(» 

25 

3.00 

4,«» 

3.95 

3. 15 

2. 10 

2.40 

1.80 

26 

4.40 

3.85 

2.90 

2. 10 

2.60 

1.80 

27 

2.,-iO 

4.30 

4 15 

2.70 

2. 10 

2.m 

1.75 

28 

4.  .30 

4.n.'> 

2.70 

2.05 

2.55 

1.75 

29 

2.  45 

4.80 

4.a5 

2.  rt) 

1.9.S 

2.40 

1.75 

30 

4.  .50 

4.  10 

2.60 

1.88 

2.  .10 

1.75 

31 

i 

4. 15 

2.55 

1.90 

1.70 

Note.— Gage  heights  for  .Vpril  I to  U*  un‘for  the  old  station;  those  for  April  17  to  May  22  are  from  a 
temporary  stall  gag<'  at  the  new  station,  having  the  same  datum  as  the  wire  gage  which  was  used  after 
May  22. 


Hating  tables  for  Grand  Hirer  at  Hot  Sulphur  Springs,  Colo. 
MAY  1.  1H0.5,  TO  APRIL  10.  IWOfi.a 


Pis- 

chaiyi*. 

1 Gage  1 
height.  1 

Pis- 

1 charge. 

Gage 

heiglit. 

1 pis- 
1 «'hurge. 

r Gage 
height. 

' Pis-  1 
1 charge.  1 

Gage 

height. 

Dl»- 
i charge. 

Fett. 
3.  Ul 
.3.  70 
dsn 

240 

2so 

:vjt» 

Frrl. 

3. ^*0 

4. <MI  1 

1 

1 4411 

Ffrt. 
4. 10 
4 20 

fVP 
1 .ilKt 

1 

Ffft. 
4.  :ui 
4.40 

Sec.-fl.  1 
.560  ' 
62t)  1 

1 1 

1 

Feet. 

4.  ,50 
4.  fiO 

Sec.-ft. 

m 

7.50 

a This  table  is  iipplicablo  tihly  for  o|H‘iw-hnnneI  conditions.  It  is  ba.MHi  on  discluii^  measurements 
made  during  o and  is  well  tleftried.  Tins  talde  Is  for  the  old  station. 
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Rating  tahlr^  for  Grand  River  at  Hoi  Rulphur  Springs,  Colo. — ('ontinmnl. 

APRIL  17  TO  NOVEMBER  \H.  iyr)«V<i 


Gage  1 
height.  1 

Di»- 
1 charge. 

Gage 

height. 

Dls- 

chftigp. 

Gage 

height. 

' Diu- 
1 t’harge. 

1 «.£ 
r ’ 

1 Dis- 
' ehaige. 

^ i 

: 

'"'.a  ! 

Dls- 
1 cha  ige 

Feet.  \ 

Sec.-/l.  ' 

Fret. 

Sec.-fl,  1 

1,  Feet.  , 

, Ser.~ft. 

■ Fret. 

i Sec.-ft. 

Fret. 

See.-p. 

1.70 

240 

1 2.50 

( m 

3.;« 

1.375 

4.10 

' 2.:ki0 

4. 90 

3.50 

1.80 

280 

2.60 

\ 750  , 

, .3. 40  j 

i l.Wi 

1 4.20  ' 

' 2.500 

6. 00 

3, 700 

l.W)  , 

, ;i25 

S 2.70 

825 

3.50  ! 

: 1.590 

* 4-:»  1 

2.IO0 

5.20 

4,niN« 

2.00 

375  1 

2.M) 

1 905 

1 3.60 

1.710 

'4.40 

2. 8IX) 

1'  5.40 

1 4.310 

2. 10  1 

4:10  ' 

2.<K) 

1 990 

3.70  ’ 

l.Kfl) 

4.50 

2,950 

5.  lO 

4.  IvK) 

2.3)  I 

4<«U  , 

3.tt) 

1.080 

3.  HO  : 

1.900 

4.  CO 

3. 1(0 

.5.  80 

4.950 

2.  .10 

5SO 

3.10 

' 1,175  1 

i 3.<W 

, 2.090 

3. 250 

n.  (X) 

5.270 

2.  40 

fU5 

1 3.20 

1 1.275  , 

. 4.  IXI  1 

• 2.220 

1 4.80 

3.4(M) 

(>.  20 

5.590 

0 This  table  is  appUcnhIe  only  for  open-fhanm*l  conditions.  It  is  Imsed  on  7 tiiscliargo  nionsiimnents 
made  during  and  Is  fairly  well  deflnecl.  This  table  Is  for  the  new  station. 


Monthly  discharge  of  Grartd  River  at  Hot  Sulphur  Springs,  ('olo..  for  19(Ki. 


April . 

May 

June 

July 

-Vu^st 

Sepicmlwr 

October 

Soveanber  (1-lH).. 

TheperiiHl.  . 


Discharge  in  socon<l-fi>cl.  _ 

. Total  in 


1 Maximum. 

Minimum. 

Mean. 

aerc-fecl. 

1.480 

2li4 

091 

41.100 

3.700 

I 64S 

2.  HO 

i:«.(K3o 

5,:t5ii 

1 2.03) 

3.210  1 

191. (XX) 

2.6.V)  1 

1 715 

1,5:0 

94.  m 

7.V>  ' 

! .316 

491  ' 

:«),joo 

750 

' 240 

457  1 

27.3XJ 

490  1 

3.38 

3).8tX) 

289 

240 

248 

8.850 

546. UX) 

Note.— The  above  values  are  excellent. 


GRAND  RIVER  NEAR  KUEMMLINO,  ('OT.O. 

This  station  was  established  July  24,  1904.  It  is  located  at  the 
mouth  or  upper  end  of  Gore  Canyon,  about  .3  miles  southwest  of 
Kremmliiifi,  Colo.  The  conditions  at  this  station  and  the  bench 
marks  are  described  in  Water-Supply  Paper  Xo.  17o,  pa"e  78,  where 
are  given  also  references  to  publications  that  contain  data  for  pre- 
vious years. 

Ititrhanjr  measurements  of  (Iramt  Ittrer  near  Kremmlinii.  Colo.,  in  JW/tS. 


Dat.'. 

Ily<Jmgrapher. 

Wiillh. 

.\rea  of 
s»X‘t(on. 

Gage 

height. 

Dis- 

charge. 

April  4 

Feet. 

Sq.ft. 

feet. 

Sec.-ft. 

M.  C.  ninderlhler 

110 

2 rc» 

707 

aav  21 

l.'iO 

2,1SH 

12.  28 

7,730 

June  23... 

T.  E.  Brick 

141 

2|l3(i 

1 1 . 20 

6,540 

July  3 

do 

i;« 

1,791 

9.  25 

4,. VO 

Septemljcr  9. . . 

A.  A.  Weilantl 

no 

4.V< 

2.  SH 

91  :i 

Octol«r  IS 

R.  I.  Meeker 

105 

;x)7 

2 00 

1*57 

DecemljerlSo. , 

KNI 

2-34  1 

1.20  . 

4Jsi 

« River  frozi>n  along  left  bank;  slush  ite  running. 


Digitized!'  (joQglc 


70 


surface  water  supply,  \m\. 


Daily  yage  height,  in  feet,  of  (rmnd  River  near  Kremmling,  Colo.. for 


Day. 


Apr.  Maj*.  Juno.  July.  Aug.  Sopt. 


Nov. 


IX*. 


2. 

3. 

4 

ft, 


4.2 

4.7  , 

10.3 

3.5 

4.65 

10.  4 

2. 85 ; 

5,0 

10.4 

3.  75 

5.35 

10.3 

2.8 

t».  7 

10.  55 

9.  45 

5.1  > 

3.0 

9.5 

5.5  , 

3.1  1 

9. 15 

&05  ' 

4.35 

8.75 

4 85 

3.9 

8.5 

4.7 

3.55 

■2.85  : 

2.06  ' 

1.6 

3.  45 

2.35  ' 

1.3 

3.45 

2.3 

1.22 

3.5  ; 

2.1 

1-3 

3.  45  1 

2.0 

1.  5 

3.  4 

7  4.2  i 

8  3. 75 

» 3.  7 

10  « 4.0 

11  4.35  i 

12  4.3 

13  ■ 3.25 

14  2.f>5 

15  2.8  : 

lf> 3. 3 

17  4.55; 

18  5l  35  I 

19  4.55j 

20  4.9  ' 

1 

21  5.  fi 

22  «.35t 

23  7.2 

24  7.5 

25  «.4 

2(i 6.1 

27  j 5.2 

28  ‘ 5.0 

29  1 5.0 


7.35 

n.75 

8.3 

4.7 

7.2 

11.4 

K.  15 

4.9 

7.5 

9.7 

K25 

4.65 

8.2 

9.55  < 

8.15  i 

4.4 

9.2 

10.  75  ; 

8.2  ! 

4.15 

9.6 

12.3  1 

8.3 

4.05  i 

9.9 

, 13.  4.5  1 

8.45  , 

3.95  j 

9.65 

14.6  ' 

8.  4.5 

4.0 

8.8 

15l‘25 

K.8 

4.2 

8.4 

1&25  1 

8.9 

4.  45 

9.3 

15. 1 

8.45 

4.2 

10.4 

14.95 

7.8 

4.0 

10. 9 

13.7 

7.4 

3.95 

11.4 

13.0  1 

7.2 

3. 85 

12.1 

12.5  ' 

ti.8  ' 

3.75 

12.2 

1 12.0 

6.6 

3.9 

12.55 

11.5 

6.6 

4.8 

12.8 

11.1  1 

6.5 

4.65  1 

12.4  , 

1 10.85 

6. 6 1 

4.35 

11.85 

! 9.8  [ 

6.9 

4.  1 ! 

11.4 

9. 55 

6.35 

3.  4H  , 

10.5 

9.65 

5.95 

3.45 

10.8  I 

1 9. 75 

5.9 

3.25  ’ 

12.05 

1 9. 35 

5.55 

3.05 

12.05 

1 'J-2 

5.3 

3.05 

10.6 

, 1 

5.15 

3.0 

1 

3.3 

3. 25 

1.9 

1. 15 

3. 05 

3.25 

1.6 

15 

3.0 

3. 15 

i 1.6  1 

1 

2.9 

3.05 

1.25 

3.0 

2.86  1 

1 1.6  1 

1 2 

2.95 

2.7  , 

1.7  ; 

1.2 

2.8 

2.65 

1 1.6 

1.6 

2.45 

2,55 

1.3 

1.  15 

2.6 

2.45 

1.5 

1.  15 

2.85 

2.3 

1.  75  , 

1.  4 

3.75  I 

2.2 

1.8 

. 6 

4.1 

2. 15 

1.3 

. 85 

3.75  ' 

2.0 

.5 

3.  (>5  > 

1.85 

.45 

3.9  ' 

2. 1 

1 .8  1 

.6 

.3.8 

2.0 

.75 

.65 

3.7 

1.6 

1. 1 

1-0 

3.8 

1.9 

1.05 

.95 

3.7 

2.2 

1.0 

.95 

3.65 

2.35 

i 1.35 

1.  1 

4. 1 2.'l5 

1.35 

.8 

4.85  ] 

2.2 

1.0  , 

1-  15 

4.55  ' 

2.2 

.95 

1.5 

4.2 

2.15 

1.4 

1.2 

4.0 

2.1 

1.55 

1.  1 

2,05 

1.2 

^ 1 

Note.— Th«ae  gage  height*  an*  liable  to  error,  on  account  of  unct'rtainties  of  the  gage  datum.  River 
frozen  after  al>out  U<’a*inl>or  10. 


Rating  table  for  Graml  River  near  Kremmling,  Colo. 

JANUARY  1.  TO  JULY  3,  HlOii.o 


Cur 

Dis- 

\ (lage 

Dls- 

Oage 

Dls- 

Gage 

Dis- 

Gage 

Dis- 

height. 

charge. 

heiglU. 

(‘harge. 

height. 

(diarge. 

height. 

' charge. 

height. 

charge. 

1 Feet. 

Sec.'/t. 

^ Fret. 

Sec.-fl.  ' 

Fffl. 

1 Srr.-ft. 

Feet. 

Sec.-ft. 

i Feet. 

See.-ft. 

aw 

260  1 

1 l.M) 

4*10 

:i  00 

K9} 

4.  40 

1.3U 

I (kXO 

2.5  0 ; 

.70 

275  ' 

1.90 

51.5  1 

.1 10 

865 

4.  (X) 

1.410 

7.00 

2.670  ; 

.80 

■J90  ; 

' 2.00 

540  ! 

3 20 

900 

i80 

1.41X» 

' aoo 

.3,410 

.90 

3U3 

i 2. 10 

565 

3 :« 

9:15 

500 

1.570 

9.00 

4.2tX)  , 

1.00 

:eo 

■ 2‘20 

590  ' 

3 40 

970 

520 

1.650 

laoo 

5.210 

1. 10 

:j4o 

2.;« 

620 

3 50 

1 1.005 

5 40 

1.7.50 

11.00 

1 6.270  1 

1.20 

:m 

2.  40 

650  1 

3 60 

1.040 

5 (X) 

1,8.50 

izoo 

1 7.:m 

, 1.30 

m 

2.50 

«>M)  , 

3 70 

1 1.075 

5S0 

1.950 

13  00 

8.(XX) 

1.40 

400 

ZOO  , 

710  I 

380 

1 i.no 

600 

2.050 

;!  uoo 

' 9.900  1 

1 1.50 

420 

Z 70  1 

1 740  , 

3 90 

1. 145 

(k  20 

2. 170 

: 15  00 

1 11.220 

j 1.60 

440 

Z80  I 

770 

4.  00 

I 1.180 

(k  40 

, 2.  '2t« 

j 1.70 

4t»  : 

Z9t)  1 

1 .800  1 

1 

4.20 

1 

1 l.J.'iO 

a (X) 

1 *2.410 

i 

1 

i_  ..  J 

JULY 

4 TO  DKCE.MBKK  10.  1906.  b 

0.70 

I 

■ ' 405 

1.  W 

610 

'2.90 

, 925 

4 00 

1,320 

'i  6.20 

2,360  1 

.80 

420 

1.90 

iW.5 

3. 00 

' <8<0 

4 20 

1,4(K) 

6.40 

2,480  ' 

.90 

4.^5 

Zrt) 

(|4<0 

3. 10 

‘(9.5 

4 40 

1,480 

li  6.  (X) 

2, (XX)  1 

1.00 

4.50 

2. 10 

(•85 

3.20 

1.0i«) 

4.(0 

1,570 

6.K) 

2,720  1 

1. 10 

«;5 

2.20 

710 

3. ;» 

1,065 

4.80 

l,(Xi0 

7.00 

2,850  : 

1.20 

iS5 

2.  .30 

740 

3.  40 

1,100 

5 00 

1,7.50 

8.UU 

3. 510 

1..30 

505 

2.  40 

770 

3.50 

1,135 

5 20 

1,840 

9. 00 

4,:ioo  , 

1.  40 

525 

2.50 

>4X) 

3.60 

1,170 

5-40 

1,940 

1 

1.50 

545 

2.60 

KU) 

3.  70 

1,205 

5.  (0 

2.040 

1.60 

565 

2.  70 

Sti) 

1 3.80 

1,240 

5.80 

2,140 

1.70 

585 

2.80 

StK) 

' 3.90 

1,2M) 

6. 00 

2,2.50 

L. 


o This  table  is  applicable  only  for  open-channel  conditions.  It  is  l>as4*don  discharge  mensurementi 
made  during  UMH-oand  is  well'deftned  above  gage  height  1.6  fe<*t. 

This  tabu*  is  applicable  only  for  o|M*n-channel  (conditions.  It  is  based  cm  3 discharge  meaaureuieuts 
made  dtiring  Sei)teml»*r  to  necemlK*r.  190i»,  and  earlier  high-water  nieasuremenls,  and  is  well  defined 
above  gage  height  1.2  feel. 
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Monthly  dmhargt'  of  tlrand  Rivrr  near  Kremmling.  Colo.,  for  J'.t06. 

[Drainage  ait^.  2,380  atjuarr  niih«.] 


Dlscharg*'  In  9ocon<i-f»*ot.  [ ! Kun-ofT. 


M<*nth. 

Maximum. 

Minimum. 

t Total  in 
ocre-fcct. 

S(|. 

-ft.  per 
mlfc. 

Depth  in 
InclM'x. 

April 

3.030 

725 

1,440 

K5.700 

1 

0.  (MV> 

1 

Misy 

8.350 

i 1,430 

5.0W) 

311. (MX) 

2.  13 

V 4<i 

June 

ll.tiOO 

4.  440  1 

7.0N0 

421.(110 

2(fT 

31 

July 

4.710 

1.820  1 

3,390  , 

203.  (XW 

1,3s 

1.  .59 

Au^st 

1,990 

IM  O , 

1,400 

N6,  UlO 

,.5KK 

. 1^6 

Scp"u*mi«cr 

I.ttXO 

' 785  1 

l.ltiO 

IH».  (NXl 

.4^7 

.54 

OctolH»r 

L 140 

.565 

817 

.50.200 

,343 

. «) 

Kov«»mI>er 

7.'i6 

40.5 

:t4i\ 

32.5JX) 

. 229 

December. 

505 

«4.*i0  1 

! 0 477  ' 

29.  i«X) 

,2(X) 

.2:1 

1 1 

i' 

a lOeichan^  estlmatM  Dpct‘ral>or  II  to  31. 

Note. — Thi»  acpurary  of  the  aI>ove  values  is  a matter  of  conjecture  on  account  of  the  UU43t*rti*luly  of 
the  ga|?e  heights. 

GRAND  RIVER,  NEAR  WOLCOTT,  < 01,0. 

This  station  was  established  May  27,  1 !)()(!.  It  is  located  at  the 
State  bridge,  13  miles  north  of  Wolcott. 

A chain  gage  is  attached  to  the  downstream  side  of  the  bridge; 
length  of  chain  20.88  feet.  The  gage  is  read  by  D.  ().  Bailey. 
Jtisrharge  meaturemrnU  of  Grand  Hirer  near  If'oleoll,  Colo.,  in  lUOO. 


Date. 

Hydrographer. 

' Width. 

An»a  of  1 
8*>cllon.  ' 

(law* 

height. 

Dis- 

charge. 

May  27 

June  17 

July  13 

Noveml»er22  .. 

R.  I.  Meeker. . 

do 

T.  E.  Rriclc... 
K.  I.  Meeker.. 

Fret. 

152 

m 

142 

61 

Sq.ft. 

848 

1,*231 

817 

177 

Ffet, 

6. 70 
8.65 
5 .35  : 
l.NO  ' 

Sfc.-fl. 

6, 

ll.SMl 

4.4«0 

hnily  gage  height,  in  feet,  of  Grand  Hirer  near  iVolrotl,  Coloi.for  19U6. 


!>ay.  j May.  June.  ’ July.  .-Vug.  .Sept.  <>ct.  Nov*.  ' Oee. 


1  1 &7  «.*2  3.11  2.5  32  2.3  1 8 

2  8.78  8.05  3 7 2 5 3 1 2 3 1 8 

3  ; 7.05  5.85  3 55  2 8 3 05  2 4 l.'l 

4  j 7.0  5.85  1 3 5 2.8  3 0 2.4  . Ill 

5  875  5.5  , 3 5 2.7  211  2.35  1 !) 

8 6.75  .5..T5  3 5 2 7 2.85  2.3  1 I.1'5 

7 I A7  Ifi.'lti  9-I.8  0 


' 1 1 845  .5.4  3 45  2 6 2.8  2.2  ! 2.0 

8 1 1 86  5.35  32  26  27  2,2  i 20 

10  ' 7.05  5.3  32  2.6  28  2.1  | 2.0 

11  i ‘ 7.75  5.  :15  3 1 2.6  2 55  2. 1 ’ 2 0 

12  ; ‘ 8 75  5.3  3 0 2 55  2.5  2.05  1 2 1 

13  ' I 835  1 5.3  30  24  24  2.0  i 21 

14  1 1 8 15  5.45  2 85  2 3 2 4 20  2 1 

15  j 8 85  5.55  2'l  2 45  2 4 1.0  2.1 

16  ' i 87  5.45  30  2 65  2.3  1.9  2.1 

17  I 87  I 5,25  3 0 2.7  2 3 1.8  2 1 

18  8 35!  4,85  2 9 2.8  2.25  1.8  2.1 

»... 7.,35  4.7  29  2.9  2.2  1,8  2.1 

7.0  4.6  2.85  2.9  2.2  1.75  2.0 

21  ' 1 6.9  . 4.4  28  385  22  1.7  2.0 

22  8 85  4.3  2.8  i 315  2 1 1.7  2.0 

23  I 89  4.3  2.85  3 35  2.1  1,7  1.9 

24  ' 6.5  4.3  2 0 3 5 2.15  1.75  1.85 

25  8 15  4.25  2.8  3 8 2,2  1.75  1.85 

28 1 8 05  4.2  , 2.75  3 7 2 3 1.7  I 75 

27  87  5.9  4.1  I 2 75  38  23  1.8  1.7 

28  87  59  4.0  ' 27  37  24  1.8  1 7 

2» 7.3  5.9  3.9  2.8  3 4.5  2 :|5  1.8  175 

30  7.  ,35  8 05  3,85'  2.6  3 2 2 4 1.75  1.75 

31  1 8 85  1 3 85  2.6  1 2:15  1.8 
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SURFACE  WATER  SUPPEY,  UH)C. 

Rating  table  far  (Irand  Rieer  near  W’nkott,  Colo.,  for  1906. 


Dago 

height. 

DI.H- 

chargo. 

Gage  1 
height. ' 

I Dis- 

' charge. 

Dago 
height . 

Dis- 

charge. 

Gage 

height. 

DI.S- 

charge. 

1 obro  ; 
height. 

Dis- 

charge, 

Feet. 

Srr.-ft. 

•'  Feet. 

Sec.-ft. 

Fret. 

Sec.-ft.  ' 

' Feet. 

Sec.-ft. 

Fret. 

Sec.-ft. 

1.70 

.Wi 

2.70 

1,015 

3 70 

1,970 

4.  70  1 

1 3,260 

6.  40 

6,2:« 

\.m 

4;«i 

2.80 

1,095 

3S0 

2, two 

4.80  i 

3,410 

6.«l 

6,640 

1.90 

4.S0 

I 2.90 

1,180 

390 

2,2iX) 

4.90  ' 

3,560 

1 6.80 

7,060 

2.0U 

5:15 

3.U0  ! 

1 1,270 

4.00 

2..Q0 

5.00  1 

3,720 

7.00 

7,500 

' 2. 10  • 

595 

3. 10  1 

1 l,3Ci0 

4. 10 

2.440 

5.20  ' 

4.040 

7.20 

7,950 

2.20 

,,  a20  i 

1,450 

4.20 

2,570 

5.40 

4. 380 

7.  40 

8,410 

2.30 

730 

H 3.30  1 

1 1,545 

4. 

2,700 

s.ro  1 

1 4,720 

7.60 

8,8«.i0 

2.40 

7ti0 

3.40  ; 

1,645 

4.40  1 

2,8.10 

5.  so  1 

6,080  1 

1 7.80 

9,. 380 

2.50 

860 

3.50 

1,7.t0 

4.  .50  ' 

2,970 

6.00 

5, 450 

H.0O 

9,8>0 

2.  HO 

9;i5 

, 3. 60  1 

1,860 

4.60  j 

3,110 

6.20 

5.S30 

9.00 

12,600 

Note. — The  Hl>ove  tahle  is  applicuhic  only  for  open-ohannel  conditions.  It  Is  l»Hse<l  on  4 <Uschargo 
measiimnent.s  mtide  during  KiO(>  and  is  fairly  well  detined. 


Monthly  discharge  of  Grand  River  near  }Voleott,  Colo.,  for  J906. 


May  (27-31). 

June 

July 

August 

Seplemljcr.. 

Octoi)er 

Novem!)er. . 
Deceml»er. . . 


Month. 


I)L*>chargo  In  seeond-f»>et. 


Total  In 


The  iwriod. 


^ Maximum. 

Minimum.  | 

Moan. 

acn*-foet. 

8,.W  : 

6,K50  1 

7,470 

74,100 

12,200 

• 5,260 

7,850  • 

467,000 

5,8.30 

1,920 

3,700  1 

22S.000 

1,970 

9.35 

I,:i20  ; 

81,200 

2.080  : 

720 

1,200 

71,400 

! 1,4.50  ' 

596  , 

874  1 

5.3,700 

-IK) ; 

:iK5 

539 

32,100 

.595 

' 3K5 

.505 

31,100 

1,030,000 

i 

1 

Note. — The  above  values  an*  good. 


GUAND  KIVER  AT  rfLENWOOI)  «>RIX<;S,  (’OI.O. 

This  station  is  located  in  the  mountains,  midway  between  tlie  Con- 
tinental Divide  and  the  Colorado-Utah  boundary  line,  and  just  above 
the  third  larjje  tributary  of  the  Grand,  which  is  called  Roaring  Fork. 
It  Wius  established  May  12,  18011,  at  the  request  of  the  Denver  and 
Rio  Grande  Railroad  Company,  and  is  located  at  the  State  street 
bridge.  The  conditions  at  this  station  and  the  bench  marks  are 
described  in  Water-Supply  Paper  No.  175,  page  81,  where  are  given 
also  references  to  publications  that  contain  data  for  previous  years. 

llisrharge  ineaaurementi)  of  druml  Rieer  at  (!lenie<unl  Sjiriiign,  Colo.,  in  1906. 


Date. 


Hydr(*gr«pln‘r, 


April  8 U.I.  Mocker. 

May  4 do 

Mav  19 1 K.C.  Murphy 

May  28 R.  I.  MtH'kor. 

Juno  19 do 

July  15 T.K.  Brick.. 

Noveml>or21 . . K.  I.  Mocker. 


Width. 

Art‘rt  of 

Gage  \ 

Dis- 

MtN'lion. 

height. 

charge. 

Fret. 

Sq./t. 

Feet. 

Sec.-/t. 

195 

705 

4.84 

2,240 

205 

851  , 

5.65  1 

3.350 

217  1 

1,610 

8.50  ■ 

13.900 

214 

1,390 

8.02 

11. .300 

217 

l,.Vi0 

8.95 

15,100 

214 

1.220  1 

i 7.20 

7.0t0 

185 

449  1 

3.  .58 

810 
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Vaily  gage  height,  in  feet,  of  Grand  River  at  Glenwood  Springi,  Colo.,  for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

Mav. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

I 

3.25 

3.32 

3,  (12 

4.62 

5.50 

7.92 

7.40 

5.!  2 

4.m 

5.80 

4.1,5 

3.80 

2 . 

,1.^5 

3.30 

3.4.5 

4.65 

5.42 

7.92 

7.45 

.5.95 

4.68 

5.l'i0 

4.15 

3.80 

3 

3.25 

3.32 

3.40 

4.49 

5.  .12 

8.00 

7.38 

6.02 

4.65 

,5.40 

4.22 

3.78 

4 

.1.28 

3.38 

3.48 

4.29 

5.60 

7.9.5 

7.30 

5.W 

5.22 

5.20 

4.20 

3.82 

5 

3.22 

3.35 

3.55 

4.17 

6. 10 

7.9S 

7.10 

5.85 

5. 18 

5.00 

4.12 

3.80 

6 

3.22 

3.40 

3.50 

4.29 

6.55 

8.62 

7.(10 

5.88 

5.08 

4.80 

4.10 

3.72 

7 

3.28 

3.:J8 

,1.55 

4.('i2 

6.80 

8.68 

0.95 

5.88 

5.02 

4.70 

4.12 

3.70 

H 

3.28 

3.35 

3.,W 

4.80 

6. 90 

8.00 

6.90 

5.(X) 

5.02 

4.(X) 

4. 18 

3.(0 

Q 

3.22 

3.32 

3.GS 

4.05 

7.12 

7.80 

6.  IX) 

5.22 

5.02 

4.. 50 

4.00 

3.68 

'0 

3.22 

3.40 

3.68 

4.62 

7.  .50 

8.a5 

6.90 

5.12 

5.00 

4.40 

3.9h 

3.65 

11 

3.25 

3.4 

3.80 

4.95 

7.80 

8.98 

6.92 

5.02 

5.02 

4.35 

3.9H 

3. 70 

12 

3.25 

3.38 

3.82 

5.00 

7.90 

9.78 

6.95 

5.02 

5. 08 

4.35 

4.00 

3.72 

13 

3.30 

3.40 

3.92 

4.98 

7.80 

10.42 

7.00 

4.92 

5.00 

4.30 

4.02 

3.78 

14 

3.22 

3. 40 

3.92 

4.68 

7.45 

10.70 

7.00 

4.92 

5.02 

4.25 

3.95 

3.(0 

15 

3.22 

3.38 

3.78 

4.48 

7.32 

10.60 

7.18 

4.98 

5.12 

4.25 

4.00 

3.40 

16 

3.20 

3.3S 

3.72 

4.45 

7.48 

10.58 

7.08 

5.02 

5.32 

4.18 

4.05 

3.10 

17 

3.30 

,1.40 

3.fX) 

4.78 

7.95 

10.38 

6.95 

5.02 

5.(X) 

4.12 

4.08 

2.95 

IH 

19 

3.28 

3.42 

5.42 

8.62 

8.88 

6.55 

5.8.5 

20 

3.35 

.1.40 

3.4.1 

5.,12 

8.95 

fi.4S 

4.85 

5. 90 

4.10 

3.32 

3.32 

21 

3.25 

3.42 

3.00 

5.55 

0.12 

8.25 

0..'» 

4.fX) 

5.95 

4.18 

3.52 

3.48 

22 

3.05 

3.48 

3.60 

5.88 

9. 12 

8.12 

6.25 

4.98 

6.25 

4.18 

3.68 

3.62 

23 

3.22 

3.42 

3.75 

6.35 

9.25 

8.12 

6.20 

5.12 

6.15 

4.10 

3.68 

3.48 

24 

3.32 

3.38 

4.02 

6.68 

9.05 

7.98 

6.20 

5.12 

6.12 

3.82 

3.75 

3.55 

25 

3.32 

,1.42 

4.25 

0..52 

8.65 

7.«X) 

6.22 

5.08 

6.12 

4.05 

3.72 

3.  .58 

26 

3.. 10 

,1.38 

4.48 

6.15 

8.42 

7.48 

6.30 

4.95 

6.18 

4.12 

3.72 

3.52 

97 

3.28 

3.42 

4.48 

5.95 

K.02 

7.45 

8.12 

4.82 

6.30 

4.20 

3.62 

3.58 

2S 

3.28 

3.50 

4.4S 

5.65 

8.02 

7.45 

6.02 

4.78 

6.42 

4.20 

3.68 

3.52 

29 

3.28 

4.45 

5.  .58 

8.4.5 

7.. 18 

6. 10 

4.68 

6.30 

4.25 

3.78 

3.55 

30 

3.28 

4.55 

5.56 

8.68 

7.30 

5.92 

4.6.5 

6.(X) 

4.22 

3.70 

3.42 

31 

3.28 

4.48 

8. 10 

5.85 

4.62 

4.20 

3.42 



Rating  table  for  Granet  River  at  Glenwood  Springs.  Colo.,  for  1906. 


Gage 

height. 

Dis- 

charge. 

Gage  1 Dis- 
helght.'  charge. 

Gage 

height. 

Dis- 

charge. 

Gage 

hel^t. 

Dis- 

charge. 

Gage 

height. 

Dls-  1 
charge,  j 

Fret. 

Sec.-ft. 

Ffet. 

Ser.-ft. 

Ffft. 

Sec.-ft. 

Feel. 

Sec.-fl.  ! 

Fftt. 

Sec.~ft. 

ZW 

430 

3.90 

1,0!« 

4.90 

2,290 

5 90 

4,000 

7.80 

9,380 

3.00 

480 

4.00 

1,180  ! 

50U 

2,440 

6.00 

4,210 

8.00 

10,210 

XIO 

530 

4-10 

1,290 

5.10 

2,590 

6.20 

4,640 

8.20 

11.  no 

3.20 

580 

4.20 

1,400 

6.20 

2,740  , 

6.40 

5,090 

8.  40 

12,090 

3.30 

630 

4.30 

1,510 

5.30 

2,890  , 

6.60 

5,580 

8.00 

13,1(XI 

3.40 

690 

4.  40 

1,630 

A 40 

3,050 

6.80 

6,  no  j 

8.80 

14,350 

3.50 

760 

4.50 

1,750 

A50 

3,220 

7.00 

6,670  ’ 

9.00 

15.660 

3.60 

830 

4.00 

1,870 

AtW 

3,m  . 

7.20 

7,260 

10.00 

22,600  ’ 

3. 70 
3.80 

910 

990 

4. 70 
4.80 

2.(X)0 

2,140 

5.70 

5.80 

3,  .590 
3,790 

7.  40 
7. 60 

7.910  ; 
8,620 

j 

Note.— The  above  table  Is  applicable  only  for  twn-ohanm*!  conditions.  It  Is  based  on  dlscliarge 
m€msur«‘m<‘nts  mAdo  during  190U~190('»and  is  woll  defined. 

^fonthIy  discharyr  of  Oraiid  River  at  Glenuotnl  Rprings,  Colo.,  for  VJ06. 

[PrainagcHrea,  -l.sao  squiire  miles.] 


J anuar>' 

February. . . 

March 

April 

May 

June 

July 

August 

September.. 
October .... 
Noveonber. . 
l>eoember... 


Dlscliaigi*  In  m*<md-f»H*t. 


Month. 


Maximum.  Minimum. 


7rt)  I 

1,810  I Ti'K) 

5,790  i 1,370 

17,40i»  ' 3.0W 

27,  (XX)  I 7.5N0 

8,0M)  I 3,900 

4.250  1.9(X) 

5,140  , 1,870 

,1,790  , 1,010 


.Mean.  I 


0)0  i 

1. (XX) 

2,  7S0 
9. 750 

13,900 
5,9:10 
2, 770 
3,. 140 
1,7.10 


1,420  042  1,100 

1,010  ' 455  HOI 


The  year 


27,  (XX)  I 455 


3, 700, 


Kun-oll. 


Total  In  — 

acn‘-fo<*t.  Sec.-ft.per  Depth  in 
sq.  mile,  j liu-heH. 


37,500 

0. 1.15 

0. 16 

38,tXX)  i 

.152 

.16 

6.5, 200 

.235 

.27 

165,  (XX) 

.615 

. 69 

txio.noo 

2.16 

2.49 

S27,(XX) 

3. 08 

3.44 

365,000 

1.31 

1.51 

170,000  1 

.013 

.71 

199,000  j 

.739 

.82 

106,  (XX)  1 

' .383 

.44 

65,500  1 

.243 

.27 

49,300  ; 

.177 

.20 

2. 690,  (XX) 

S20 

11.16 

Note.  -Values  are  ral»*d  as  follows;  January,  Feluniary,  and  December,  good;  remainder  ot  190ft 

exeeDiot. 
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SURFACE  water  supply,  1906. 


GRAND  RIVER  NEAR  PALISADES,  COLO. 


This  station  was  cstal)lishcd  April  0,  1002.  It  is  located  at  the 
steel  highway  bridge  at  the  point  where  the  river  enters  Grand 
Valley,  2 miles  above  Palisades,  in  T.  11  S.,  R.  08  W.,  and  is  above 
ail  irrigating  ditches  supplying  water  to  Grand  Valley,  with  the 
exception  of  one  pumping  plant,  which  takes  about  20  second-feet 
from  the  river  one-fourth  mile  above  the  station.  The  condition.s 
at  this  station  and  the  bench  marks  are  described  in  Water-Supply 
Paper  Xo.  175,  page  84,  where  are  given  also  references  to  publica- 
tions that  contain  data  for  previous  years. 


r>i«rhar(jf  infasntrnnrntt  of  (iraiui  Hirer  near  PaliHadrx,  ('olo,,  in  1906, 


1 

Tlydrographur. 

Width. 

1 

Afpa  of 
1 s<*ctlon. 

hfight. 

Dt»- 

char^. 

April  9 

R.  1.  McekiT 

Feet.  ' 
2N0 

1 Sq.ft 
930 

: Feet. 

13.70 

See.~fi 

3.640 

Mays 

do 

316 

1.537 

15.  GO 

7.W 

MttV  29 

do 

379 

2.  N09 

19.95 

24,900 

Juno  IH 

do 

:»f> 

3. 402 

21. 20 

30,9Ut> 

Junu  29 

do 

321 

2.  HH 

17.  G5 

15. 100 

July  10 

T.  E.  Brick 

321 

2,034 

16.90 

ri.aon 

NovemlttT  19... 

R.  I.  M.'fkur 

2M 

«21 

12.60 

1 1.740 



- — 

— ’ 





Daily  gage  height,  in  fret,  of  (rrand  Hirer  near  PaliMflea,  (\do.,  for  1906. 


— - 

— 

— 

— 

— - 

— 

Day. 

' Apr. 

May. 

Juno. 

J uly. 

Aug. 

Sfpt.  1 

Oct. 

1.. 

....  12. 8 , 

! 14.9 

' 1 
19. 05 

16.96 

14.55 

12  1 

u.o 

2. . 

....  12.K 

14.  H 

19.  15 

16.95 

14.7 

13.2 

129 

3. . 

....  12. 9 

14.75  1 

19.  15  ' 

16  . K5 

14.7 

12  25 

13.8 

4. . 

..  . 12.9 

15.0  j 

19.  15 

17. 1 

14.55 

13.5 

13.8 

6.. 

..  13.0 

1.5.6  ' 

19.25 

Kk85 

14.25 

12  6 

13.8 

6.. 

....  13.0 

16.  45 

19,  75 

16.5 

14.25 

13.5 

1275 

7 . . 

..  137 

16.9 

19  V. 

16.  K5 

14.  15 

12  25 

127 

8. . 

..  13.9 

17.  15 

19.3 

16.  K5 

14.2 

13.2 

13.65 

9.. 

....  13.6  ' 

17.5 

IK  9 ; 

16.65 

14. 15 

122 

13.6 

10.. 

...  13.65 

IK  05 

19.  3 

Hi.  8 

12  95 

12  2 

1255 

11.. 

. . 13.  K5 

IK 

a».3 

16.8 

13.  K5 

13.1 

125 

12.. 

....  14.0 

IK  95 

21.0 

16.7 

13.7  j 

12  1 

124 

13.. 

. 13. 75 

IM.  \5 

21.  H 

16.  K 

13.  K5  1 

12  1 

124 

14.  . 

_ 

...  13.7 

IK  25 

22.  25 

16.  K5 

13  . K5  ' 

121 

123 

15. . 

....  13. 5 

17.75 

22. 0.5 

17.1 

12  75 

14.2.5 

12  2 

16.. 

. . 13.  i5 

IK  1 

22. 05 

17.0 

12  75 

12  75 

122 

17.. 

...  13.7 

IK  7.5 

22.  <15 

16.6 

12  8 

128 

122 

IH,. 

...  14.1 

19.3 

21.25 

16. 3 

12  75 

13.8 

121 

19,. 

14.5 

19.  75 

20.  25 

16.  15 

13.7 

128 

121 

21). . 

, . ..  14.55 

2f>.4 

19.  75 

1.5.  S.5 

13.  65 

12  8 

121 

21.. 

14.fk5 

20.45 

19.  45 

1.5. 65 

13.  65 

12  S 

122 

22.. 

..  . 1.5.05 

20.  ti5 

19.  25 

15. 55 

12  6 

12  8 

122 

23. . 

. . 1.5.  6 

20.7 

19.05 

15. 5 

12  7 

128 

12  2 

24  . . 

...  16. 3 

20. 75 

IK  5 

15.45 

1.3.9 

13.  S 

13.  OS 

25. . 

. 16. 35 

20.35 

IK  2 

15.4 

12  75 

13.  K5 

12.95 

26.. 

...  15.  a5 

19.5  1 

17.  K5 

15.4 

12  55 

13.85 

1215 

27.. 

....  15. 4.5 

19.  a> 

17.55 

15. 2 

12  45 

14.25 

122 

15. 2.5  . 

19. 25 

17.25 

15.05 

12  35 

14.4  , 

13.2 

29.. 

...  I.A2  1 

19.  75 

17.4 

14.9 

13.3 

14  3 

122 

30. . 

....  15.0  i 

19.9 

16.9 

14.8 

13. 15 

14.2  1 

12  2 

31.. 

19.5 

14.6 

12  1 

12  2 

I 
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Rating  table  for  Grand  Ricrr  7uar  Palistuirn,  Colo.,  for 


! 

1 hpight. 

1 Dl.- 

1 ch«n!f. 

Gage 

height. 

I Dis- 
charge. 

Oa«n 

height. 

Din- 

charge. 

Gage 

height. 

Dis- 

charge. 

Ilf 

Dis- 

charge. 

1 Ftet. 

Sfc.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-/t. 

Feet. 

Sec.-ft. 

Feet. 

See.-ft. 

' 1Z80 

( 1,950 

13.  80 

3,640 

14.80 

5,880 

15.80 

8,480 

17.60 

14.630 

1 IZ90 

2.070 

13.90 

3,850 

14.90 

6,120 

IS.  no 

8. 770 

17.  so 

15,430 

1 13.  UU 

2,200 

14.00 

4.060 

15.00 

6,360 

16.00 

9,070 

|i  18.00 

16,250 

13. 10 

2,350 

14. 10 

4,270 

15. 10 

6,610 

16.  20 

9, 6K0 

' 19.00 

30,530  1 

[ 13  20 

2,510 

14.20 

4.490 

15.20 

6.860 

16.  40 

10, 320 

20. 00 

25, 160 

' 13 »» 

2,6>« 

14.30 

4.710 

15.30 

7,130 

l(i.  60 

10. 980 

21.00 

30,210  1 

1 13.40 

2.8tO 

14.  40 

4.940 

15.40 

7,3«) 

16.80 

11.660 

22.00 

35,. 590  I 

1350 

3.a50 

14  50 

5,170 

15.50 

7.6.50 

17.00 

12, 370 

’(  2300 

41,090  , 

1 13  60 

3.240 

14.60 

5.400 

15.60 

7.920 

17.20 

13.100 

1 

1370 

3,440 

14.70 

5. 640 

15. 70 

8.200 

17.40 

13,850 

NoTlL-^Thc  ftbovc  taUlo  is  applioublt'  only  for  opon-channol  conditions.  It  Is  )>asc<l  on  discharge 
zzMasurrments  made  during  1903-1906  and  is  well  (h^flncd. 


Monthly  di$charyr  of  Grand  River  near  ValUadtg,  Colo.,  for  RtOG. 


ll>rainagp  an*a.  8..Vi0  square  miles.] 


1 Run-ofl. 

Total  in — 

Sec.-ft.per  ' Depth  In 
sq.  mile.  | inches. 


.\pnl 10. 2U)  1,950  4,730  281.000  0.55.3  0.62 

llav 28. 5M)  5,7ii0  18,»00  1,140.000  2.18  2.51 

June 37,000  12,000  23,.‘500  1,400.000  . 2 75  3.07 

July 12,700  5,400  9.K20  604,000  I.  IS  1.33 

August 5,640.  2,3.50  1 .3.800  234,000  0.444  . 51 

September 4,940  ' 2,350  ' 3,340  199,000  1 0.391  .44 

IJetoler 4.010  2,140  2,830  175,000  0..333  . 38 


The  perioil 4.(t'K),00o 

I I I 


Month. 


Discharge  in  seonn«l-fe«*t. 
Maximum.^  Minimum.  Sfenn. 


Nf/TE.— The  above  values  are  excellent. 


FRASER  RIVER  DRAINAGE  BASIN. 

FRASER  RIVER  AT  GRANBY.  COLO. 

Fra.ser  River  ri.ses  among  the  j^eaks  of  the  Front  Range  in  .south- 
eastern Grand  Countj',  Colo.,  and  flows  in  a general  northwesterly 
direction  to  its  point  of  junction  with  Grand  River  in  the  east- 
central  part  of  Middle  Park.  The  .stream  receives  a number  of 
small  tributaries,  among  which  are  Elk,  St.  Louis,  Crooked,  and 
Pole  creeks,  all  short  mountain  streams  draining  the  eastern  slopes 
of  the  Vasquez  Mountains. 

The  gaging  station  was  established  July  2S,  1!)04.  It  is  located 
on  the  main  road  between  Coulter  and  Grand  Lake,  at  the  wagon 
bridge  three-fourths  mile  .southwest  of  Granby  and  about  4 miles 
above  the  mouth  of  the  river,  in  sec.  9,  T.  1 X.,  R.  76  W.  In  the 
1904  Progress  Report  this  station  was  called  Fraser  River,  near 
Coulter,  Colo.  The  conditions  at  this  station  and  the  bench  marks 
are  described  in  Water-Supply  Paper  Xo.  17.5,  page  87. 
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RUKFACE  WATER  SUPPLY,  190C. 

Discharge  mcasurementi  of  Fraser  Rirer  at  Granby,  Colo.,  in  190(1. 


Date. 

Hydrographer. 

Width. 

.Vreaof 

section. 

, Ga^ 

1 height. 

Dis- 

charge. 

May  16 

May  23 

June  16 

June  30 

September  10 . 
Deceml>erl7o. 

M.  C.  llinderlider 

do 

1 T.  E.  Brick 

A,  A.  Weiiand 

K.  I.  Meeker 

Feet. 

.57 

.58 

61 

58 

.52 

28 

Sq.ft. 

149 

179 

2Xi 

164 

9.5 

27 

Feet. 

5. 57 

’ a 10 

a 57 
5.65 
465 

Sec.-ft. 

A72 

835 

1.550 

621 

114 

51 

a Icp  l.S  fwt  thick. 


Daily  gage  height^  in  feet,  of  Fraser  River  at  Granby , Colo.,  for  lUifG. 


Da^.  ] Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

i 

4.9 

59 

5 55 

49 

4 7 

47 

5 0 

59 

5 65 

4 9.5 

495 

48 



51 

5 95 

56 

49 

4 85 

48 

5 55 

59 

5.5 

4 85 

465 

4 7 

5 45 

ao5 

fi4 

49 

465 

47 

1 

54 

6.2 

55 

49 

46 

40 

5 25 

6.05 

555 

485 

45 

46 

53 

5.9 

555 

48 

455 

46 

5 45 

6.0 

535 

4 75 

46 

46 



56 

5 2 

535 

48 

4.55 

46 

505 

545 

5 45 

4 7.5 

ts 

47 

56 

5 6 

5 5 

47 

4.5 

47 

5 55 

5 75 

5 45 

47 

4.5 

47 

5 2.5 

5 55 

5 55 

4 75 

45 

47 

535 

5 42 

H85 

52 

4 75 

45 

47 

' 5 25 

565 

57 

fii 

4 7 

47 

46 

55 

5 85 

565 

4 9.5 

47 

4.7 

46 

52 

5 85 

ix  45 

4S> 

47 

46 

5 15 

595 

(12 

485 

47 

47 

46 

5 27 

6.05 

51 

505 

47 

47 

46 

5. 5 

6 0 

6.(B 

50 

4 95 

4.65 

46 

5 tW 

(11 

5 55 

505 

50 

4.6 

46 

57 

a2 

M 

4 9.5 

485 

46 

46 

5 45 

fti 

585 

495 

4 8 

46 

4 6 

5 2 

505 

565 

4 9.5 

4 7.5 

46 

4 6 

5 2 

6.0 

fir. 

5.  Of. 

47 

47 

46 

5.35 

5 9 

5 75 

50 

47 

47 

46 

4. 92 

5 05 

58 

50 

47 

47 

46 

5 1.5 

a 15 

5 55 

5 0 

47 

47 

40 

50 

(ia5 

5(i5 

50 

4 7 

4.7 

46 

5 9 



4 9 

47 

4 6 

■ ■ 

4.6 

4.6 

4.6 

4.6 

4.6 

4.6 
4.6 
4.  46 

4 45 
4 4 

4 4 
4 45 

4.5 
45 

4.5 

45 
4 4 
4 4 
4 4 
4 4 

43 
43 
43 
43 
4 3 

43 

43 

43 

43 

43 


Notk.— Icc  conditions  pn'vailod  after  Novoin!>er  16. 


Rating  tables  for  Fraser  River  at  Granby,  Colo. 

Al’UIL  15  TO  JVNE  12.  1906. a 


Gage 

height. 

Dis- 

charge. 

Gage 

height. 

Dia- 

charge. 

Gage 

height. 

Dia-  ! 
charge.  | 

Gage 

height. 

Dis- 

charge. 

Gage 

height. 

Dis- 
charge. { 

Feet. 

Src.-fl. 

' Feet. 

Sec.-ft. 

Feet. 

Stc.-fl. 

Feet. 

Src.-fl. 

1 Feet. 

Sec.-ft, 

■ 490 

140 

.5  30 

300 

5 70 

S.W 

6. 10 

900 

U50 

1,300 

5 00 

170 

5 40 

850 

5 80 

630 

6.20 

1,000 

(too 

1,410 

5 10 

210 

5.50 

410 

5 W 

720 

5.10 

l.IOO 

520 

•2.50 

1 s-** 

480 

500 

810 

6.  40 

1.200 

i 

0 This  table  Is  applicable  only  for  open-channel  conditions.  It  is  based  on  2 discharge  measurements 
mado  during  1906  and  the  lt»rni  of  the  curve  u.Hcd  during  the  first  half  of  190.5,  and  is  not  weil  defined. 
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Ralintj  labUa  for  Frastr  Hiver  at  (Jranby^  ('oln.  -C’oiiciiiue<i. 

JUNE  13  TO  NOVEMBER  Mi.  HWi.a 


Qa^ 

Di»- 

1 OHgfl 
1 height. 

I)i«- 

‘ Gage 

Di»- 

Gage 

height. 

ni»- 

Gage 

Did- 

height. 

Charge 

charge. 

height. 

charge. 

charge. 

height. 

charge. 

Fitt. 

Brc.-fl. 

Il  -Frr/. 

Sre.^ft. 

; Feet. 

Feet. 

8ec.‘ft. 

Feet. 

Scc.^ft. 

4.30 

' 50 

( 4 90 

100 

' 5.50 

H.  10 

1,040 

a 70 

1.700 

4.  40 

6i5 

ll  5.00 

230 

5 60 

.500 

520 

1.1.50 

aw 

1.810 

4.50 

1 SO 

' .5  10 

27.5 

5 70 

Ii70 

1,260 

4.  tiO 

100 

.5  20 

330 

5 80 

7.50 

540 

1.370 

4.70 

1 125 

530 

.3K.') 

500 

840 

a. 50 

1.480 

4.  HO 

1.55 

5 40 

450 

&00 

040 

CL  60 

1..500  ' 

I 


« This  table  is  applicable  only  for  open-channel  conditions.  It  Is  baseil  on  3 discharge  measurements 
made  during  190(i  and  tho  form  of  previous  cur>’ea,  and  is  well  dcfliied  alM>vcKage  height  4.(1  feet. 


Monthly  (iwchargr  of  Frasrr  Riirr  at  (irnnhy,  Colo.,  for  tUOH. 


Month. 


April  (15-31) 

■•y 

June 

July 

August 

September 

October 

November 

The  period. 


Note.— The  above  values  are  good, 
winter,  as  the  river  is  fed  by  springs. 


Discharge  in  Kocond-f(^‘t. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

550 

146 

314 

O.OfiO 

l.ono 

140 

.568 

34,000 

i.m 

630 

1.040 

01.900 

(>30 

1?2 

.557 

22.000 

230 

12.5 

. 1.52 

9,  .550 

210 

80 

112 

6,660 

1.55 

100 

110 

6,760 

100 

.V, 

70.9 

4,220 

156,000 

1 

The  discharge  remains  at  about  50  second-feid  throughout  the 


WILLIAMS  FORK  DRAINAGE  BASIN. 

WILLIAMS  FORK  NEAR  HOT  SULPHUR  SPRINOS,  COLO. 

Williams  Fork  rises  in  the  Williams  River  Mountains  in  southeast- 
ern Grand  County,  flows  in  a general  northwesterly  direction,  and 
unites  with  Grand  River  in  the  central  part  of  Middle  Park,  Colorado, 
The  gaging  station  was  established  July  25,  1904.  It  is  located  at 
the  wagon  bridge  on  the  ranch  of  F.  A.  Field,  in  T.  1 N.,  R.  79  W., 
about  9 miles  west  of  Hot  Sulphur  Springs,  4 miles  above  the  mouth 
of  the  stream,  and  below  all  the  tributaries.  The  conditions  at  this 
station  and  the  bench  marks  are  described  in  Water-Supply  Paper 
J^o.  17.5j  page  89,  where  are  given  also  references  to  publications  that 
contam  data  for  previous  years. 


Duchargr  measttremenlt  of  William*  Fork  nrar  Itol  Siilpliitr  Springs,  Colo.,  in  1906. 


Dale. 

Hydrographer. 

Width 

.\n*a  of 
section. 

Oagt' 

height. 

Dis- 

charge. 

Ft  ft. 

•Sr;,  tl. 

Ftet. 

Sec.’ft. 

AvtU  16. 

M.C.  ninderlkler 

-js 

3.  47 

W 

W 19 

I Is 

4.  *S 

June  20 

T.  E.  Brick 

1|H 

JqItI 

.53 

120 

Vjl 

*pt«mberii... 

A.  A.  Welland 

44 

74 

3 .30 

7»i 

“^ber  14  0. 

R.L  Meeker 

4'< 

3.22 

.‘»6 

a Surface  lev  along  a des  of  stream. 


78  SURFACE  WATER  SUPPLY,  1906. 

Daily  gage  height,  m feet,  of  WilliamH  Fork  near  Hot  Sulphur  Springs,  Colo.,  for  1906. 


Day, 

Apr. 

May. 

Jun<‘. 

July. 

Aug. 

8«>pt. 

Oct. 

Nov. 

l>ec. 

1 

3.  .54 

4.34 

4.  48 

3.4.5 

3.51 

3.  4.5 

a34 

2 

3.59 

4.34 

4.45 

3.80 

3.  GO 

3.50 

3.48 

3.31 

3 

3.67 

4.33 

4.  40 

3. 72 

3.  GO 

3.50 

3.  46 

3.32 

5... 

3. 91 

4.  40 

4.30 

3.68 

3.  40 

3.50 

3.39 

a.  31 

6 

3.9ti 

4.  .55 

4.30 

3.72 

3.46 

3.  .50 

3.42 

3.S9 

7 

3.1M 

4.3t> 

4.26 

3.72 

3.  46 

3.  .50 

3.42 

3.26 

8 

4. 01 

4.30 

4.30 

3.60 

3.  46 

3.  .50 

3.  42 

3.22 

9 

3.34 

4.05 

4.34 

4.23 

3.64 

3.  40 

3.48 

3.2« 

3 19 

10 

3.4'> 

4. 12 

4.48 

4.20 

3.53 

3.  40 

a48 

3.26 

3.25 

11... 

3..V5 

4. 15 

4.6T> 

4.22 

3.  .51 

3.38 

3. 47 

3.38 

3.26 

12 

3.  40 

4.14 

4.X2 

4.30 

3.  ,51 

3.  .15 

3.4t> 

3.28 

3.23 

13 

3.35 

4.00 

5.02 

4.2.5 

3.50 

3.35 

3.42 

3. 37 

3.24 

14 

3.23 

3.08 

5. 12 

4.22 

3.52 

3.30 

3.40 

3.  .36 

3.20 

15 

3.44 

3.99 

5. 18 

4.24 

3.51 

3.32 

3.44 

3.38 

3.19 

16 

3.59 

4.16 

5. 12 

4. 16 

3.40 

3.68 

3.46 

3.34 

3.16 

17 

3.('i2 

4.22 

5. 05 

4.14 

3.  48 

3. 60 

3. 46 

3.34 

18 

3. 4>2 

4. 2l> 

4. 31 

4. 10 

3.48 

3.54 

3.44 

3. 24 

19 

3. 61 

4. 31 

4.27 

4.0!) 

3.48 

3.56 

3.41 

3.18 

20 

3. 70 

4.38 

4.72 

4.02 

3.  4(i 

3.56 

3.48 

3. 18 

21 

3.68 

4.3(> 

4.  m 

4.00 

3.62 

3.56 

3.36 

3.28 

22 

3.96 

4.44 

4.  71 

3.98 

3.78 

3.  .56 

3.29 

3.31 

23 

4.04 

4.48 

4.70 

3.94 

3.62 

3. 54 

3.30 

3.28 

24 

3.89 

4.36 

4.,V> 

4.00 

3.50 

3.52 

3.48 

3. 34 

25 

3,?2 

4.36 

4.  .50 

3.02 

3.50 

3.50 

3.52 

3.29 

26 

3.68 

4.32 

4.  .50 

3.ni 

3.  48 

3.72 

3.48 

3.24 

27 

3.62 

4.32 

4.  .54 

3.K4 

3.4K 

3.65 

3. 48 

3. 18 

28 

3.50 

4.38 

4.  .52 

3,82 

3.48 

3.  .j8 

3. 48 

3.22 

29 

3.60 

4.52 

4.  40 

3.79 

3.  47 

3. 57 

3.48 

a 32 

30 

3.1^2 

4.  40 

4.4t> 

3.78 

3.  46 

3.55 

3. 46 

3.29 

31 



4.  32 

3.  76 

3.4.5 

3.47 

Note.— Iw  contlUlons  aft4‘r  IhKi.  16. 


Rating  table  for  Williams  Fork  near  Htit  Sulphur  Springs,  Colo.,  for  2906-6. 


Gage 

beignt. 

Dis- 

charge. 

Gage 

height. 

Dis- 

charge. 

Gage 

height. 

Dis- 

charge. 

Gage 

height. 

Dis- 

charge. 

1 Gage 
; height. 

Dis- 

charge. 

Ftrl. 

Sec.-fl. 

' FrrI. 

Sec.-fl. 

Feet. 

Sce.-ft. 

Feel. 

Sec.-ft. 

Feet. 

Sec.~ft. 

1 3.10 

25 

3.60 

130 

4. 10 

335 

4. 60 

6.50 

1 5.10 

1,080 

1 3.20 

40 

3.  70 

160 

4.20 

.390 

4.70 

7ai 

, 5.20 

1,170 

1 3.30 

60 

3.80 

200 

4.30 

4.50 

4.  80 

810 

1 

3.40 

80 

3.90 

240 

4.40 

510 

4.90 

900 

3.50 

105 

4.00 

at'. 

4.50 

5.80 

5. 00 

owl 

I.  j 


Note.— The  al>ove  table  la  applicable  only  for  openH'hanncl  <‘<»ndittona.  H la  ba^ed  on  diseharge 
measurements  made  during  IWH-JWK)  and  la  well  defined. 


yfonthly  discharge  of  Williams  Fork  near  Ilol  Sulphur  Spring's,  Colo.,  for  2906. 


Month. 


Diachararc  In  eocond-feet.  1 
.1 . Total  in 

Maximum.  Minimum.  ^ Mean.  | 


April  (9-30J 

305 

46 

139 

6.070 

Mav 

.594 

115 

374 

23,000 

June 

1.1.50 

4;t2 

661 

39.300 

July 

184 

355 

21.800 

August 

2(X) 

92 

126 

7.750 

Septemla*r 

16S 

60 

107 

6.370 

October 

12<» 

58 

95.5 

5.870 

November 

100 

37 

<i5. 6 

3.9ai 

Decern  l>er  (1-16) 

Ii8 

34 

51.8 

1.640 

The  iM'riml lIG.ttW 


Note.— Values  are  rale<i  as  follows,  April  to  OcIoIht,  excellent;  November  and  December,  good. 
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BLUE  RIVER  DRAINAGE  BASIN. 

BI.I  E RIVER  NEAR  KREMMLING,  COLO. 

Blue  River  ri.se.s  aiiion^  the  peaks  of  the  Continental  Divide  in  the 
e.xtreme  southeastern  part  of  Siiinmit  County,  Colo.,  and  flows  in  a 
general  northwesterly  direction  until  it  joins  Grand  River  above  the 
[xiint  where  the  latter  stream  enters  Gore  Canyon. 

The  gaging  station  was  established  July  21,  1904.  It  is  located  at 
the  State  highway  bridge  on  the  road  between  Kremniling  and 
Dillon,  Colo.,  17  miles  from  the  former  and  26  miles  from  the  latter, 
in  T.  2 S.,  1{.  SO  W.,  and  is  below  all  tributaries  of  any  importance. 
The  conditions  at  this  station  and  the  bench  marks  are  described  in 
Water-Supply  l’apc>r  No.  17.5,  page  96,  where  are  given  also  references 
to  publications  that  contain  data  for  previous  years. 


hutcfutrtje  mfosuremrntjit  of  Hint  Hirfr  lu'nr  Kremmliivg.  in 


Date.  1 

' Ilydn^mpher. 

Wldth.i 

! .\n»d  of 
1 section.  ^ 

(;««• 

1 hfl(?ht. 

Dis- 

charge. 

1905.  1 

Ffft. 

S(l./I.  1 

1 Fret. 

Sre.-ft. 

.ipril27« 

W.  A.  Lamb 

1(W 

161 

2.50 

348 

M«t9 

do 

131 

1 210 

2.9f) 

589 

Stay  26 ; 

do 

H7 

371  , 

3.31> 

1,860 

June  7 

do 

1«> 

.541  I 

1 ft  4.  Of) 

3,280 

JoDo  28 ' 

do 

151  1 

3K2  i 

3.45 

1 1.730 

July  23 

do 

i:»  ' 

m ' 

3.  12 

702 

12 

do 

212 ; 

2.82 

572 

.August  26 ‘ 

do 

118  ' 

' 182  . 

2.58 

420 

Septemlier  6...J 

do 

115  1 

1 182 

2.60 

422 

Septemlier  IJ... 

do 

110  ! 

1 161 

2.  45 

2S4 

28... 

do 

Wl 

12.1 

2.30 

211 

.Vpril  15 

M.  C.  Hlnderlider 

92 

121 

2.  25 

1 193 

1Ut20. 

• do 

lt?7 

428 

3.  75  1 

1 2,540 

June  21 

T.  E.  Brick 

149 

381 

3.  7f) 

1 2.4'A) 

July  2. 

do 

I4ti 

364  1 

3 .58  ! 

1 1.990 

Septemivr  8. . 

A.  A.  Wfiland 

115 

bi9  1 

2.51  1 

1 370 

December  13 

; U.  I.  Meeker 

e, 

2.  32  1 

150 

» Channol  pArtiy  with  lev  Along  sidox  and  pi<*ni. 
ft  Gdgo  corn’<’t»*<l  to  ogn-*'  with  Heading  of  staff 

f lev  along  banks  and  at  plocvs  in  midstn'am;  some  slush  Uv  running. 


Daily  fj<P/c  hfighty  in  feet,  of  Blue  River  near  Krcmmling,  Colo.,  for 


Day. 

' .Ipr. 

Ma.v. 

June. 

July. 

Allg. 

•Sept. 

Oct. 

Nov. 

Dix:. 

1 

' 2.  .13 

2.4k 

3.50 

3 . .55 

.3.  02 

2.  60 

2.  78 

2.  :iK 

2.  28 

2 

Z26 

2.52 

3.50 

3.  45 

3. 0.5 

2.  78 

2.  72 

2.  ,50 

a.  .VI 

3 

2. '25 

2.  .56 

3.  .5.5 

3.  40 

2. 95 

2.  80 

2.  72 

2.  45 

2.40 

4 

2. 2f) 

2.02 

3.  4.5 

3. 3.5 

2.  95 

2. 70 

2.‘i8 

2.  40 

2.  40 

5 

2. 36 

2.92 

3.5.5 

3.35 

2. 95 

2.66 

2.  75 

2.  42 

2.35 

6 

2. 75 

3.02  1 

3.8.5 

3.30 

2,  98 

■.>,  .12 

2 » i.5 

2.38 

2.38 

i 

2.  »5 

3.06  ' 

3.65 

3. 3t) 

2.  '.*» 

2.  65 

2.  »k5 

2,35 

2.  ,30 

8 

2. 56 

3. 08 

3.35 

3.35 

2. 

2.  .52 

2.  to 

2.  35 

2.32 

9 

2. 65 

3.36 

3.  45 

3. :«) 

2.  82 

2.  .65 

2.  65 

2.  35 

2.  30 

10 

2.  46 

3. 

3.  NO 

3.  :ts 

2,  80 

2.  'O 

2.60 

2.  35 

2.:t2 

11 

2. 4.'. 

3. 78 

4.  15 

3.40 

2.80 

2.  .52 

2.  62 

2.;i6 

2.  A) 

12 . . 

2. 45 

3.76 

4.  45 

3.  42 

2.80 

2.  .52 

2.  .52 

2. 

2.30 

U 

2. 25 

3.  40 

4.  U> 

3.  42 

2 8‘2 

2.  .> 

2.  .50 

2.32 

2.  .30 

14 

2 . U) 

3.05 

4. 75 

3.  42 

2.  *.«0 

2.  .65 

2.  .50 

2.  .32 

2.28 

U 

2. 20 

3. 18 

4.00 

3.  35 

2. 86 

2.  60 

2.  45 

2. 35 

2. 12 
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SUKFAC’H  WATER  SUPPLY,  IVtOfi, 


Daily  gage  height,  in  feet,  of  lilue  Hirer  near  KremmUny,  (hlo.,  for  1906 — C'ontinued. 


Day. 

1 

‘ Apr. 

May. 

June.  ^ 

July. 

1 

Aug. 

Sept.  1 

Oct. 

Nov. 

Dec. 

Iti 

2. 50 

3. 75 

1.  (iO 

3. 35 

2.80 

2. 85 

2.48 

2.32 

210 

17.... 

2. 50 

3.  .VI 

4.  45 

3. 35 

2. 75 

2.  W 

2.  48 

2.30 

2.15 

18 

2.  rt) 

3.50 

3.  75 

3. 32 

2. 78 

2. 7(1 

2.  48 

2. 20 

? 

19.... 

. 

2. 55 

.3.  ti8 

3.  65 

3 

2. 78 

2.  70  1 

2.  4.5 

2.22 

2 25 

20.... 

2. 62 

4. 05 

.3.  VI 

3.  Si 

2. 80 

2. 71)  ' 

2.48 

2.10 

2» 

21.... 

2. 75 

3.  75 

3.  HO 

3.20 

2. 90 

2 72 

2.  40 

2.25 

2.38 

22.... 

2. 88 

3.80 

3 . hO 

3. 15  1 

3. 05 

2.78  ‘ 

2.  40 

2. 30 

2.38 

2.3 

3. 02 

3.K.5 

.3-  TO 

3. 15 

2.90 

2,70 

2.40 

2.V) 

242 

24.... 

3.«J 

3.  tiO 

.3.45 

3,22 

2. 80 

2.62 

2.40 

2.35 

2 4.5 

25.... 

2. 75 

3.<i0 

3.40 

3.22 

2. 75 

2.  62 

2. 42 

2.  V) 

2 45 

2. 75 

3.  45 

.3.38 

3. 18 

2 7.'1 

3.20  i 

2.  42 

2. 25 

27.... 

2.  W 

3.  4.5 

3.  4tl 

3. 10 

2.62 

3.05  ; 

2.  V) 

2.20 

! 235 

28.... 

2.  .tO 

3.55 

3.  48 

3.15 

2 1^2 

2.95  1 

2.  .50 

2.35 

228 

» 

2.m 

3.  Kf» 

3.  ;w 

3.  10 

2. 52 

2.  S.5  1 

2.  42 

2.25 

230 



2.  .VI 

.3.M 

3.48 

3.05  i 

2.  .50 

2.80 

2.38 

2.32 

■2.2S 

31 ... . 

3.  45 

2.9H 

2.55 

2.38 

252 

Hating  table  for  Hlue  Hirer  nrar  Krnnmling,  Colo.,  for  I90.y-6. 


(r«g»‘. 

Dl.s- 

Gag»* 

t IMS' 

(Jage 

Dis- 

V  Gagt*  , 

1 Dls-  1 

(Jap* 

Dis- 

height. 

charge. 

height. 

eharg*'. 

height. 

charge. 

< height. 

* rhaige. 

height. 

charge. 

Ffft. 

Sre.^ft. 

Frrl. 

1 Ser-tt. 

Ffft. 

Sec.gt. 

i Ffft. 

5rr.-/f. 

Fret. 

Sfc.-H. 

1.70 

20 

2.40 

! 260 

3. 10 

990 

' 3. 80  , 

1 2.690 

4.  .50 

5.0V) 

1.80  , 

:10 

2.50 

.130 

.3.20  1 

, 1, 160 

1 .3.W  ' 

' 2. 990  i 

4.60 

' .5. 4;:o 

1.90  ' 

45 

2.60 

410 

.3.  .30  1 

' l.iriO 

1 4.00 

, 3. 300 

4.70 

.5.820 

2 00 

6.5  1 

2.70 

ViO 

.3.  40 

1..590 

4.10 

1 3.630 

4.80 

6.220 

2.  10 

95 

2.  80 

600 

3.  VI 

1.8.50 

4.20 

.3,970 

2.20 

140 

2.90 

710 

3. 60 

2,120 

4.  .30 

4.320 

2.30 

195 

3. 00 

840 

3.  70 

2,  400 

1 40 

4.680 

, I ^ !■ ^ _ 

XoTE.— Tho  almvp  applioablo  only  for  own-chaniw‘1  conditiooM.  It  U t»aaed  on  discharge 

measurements  made  diirinK  10H4'KI06,  un<l  is  well  denned  l>etwe<>n  gage  heights  2.3  ff'ot  and  4 fret. 


Monthly  disehurge  of  Hlue  Hirer  near  Kremmlhuf,  Colo.,  for  1905-6. 


Month. 


1W5. 

April  (S-iWi 

siiiy 

J urie 

July 

Au^st 

8optemlx*r 

OctolM?r 

Novemlx>r 

DecemU’r  (l-9i 

The  p*.t1o«I 


HMKl 

April 

May 

June 

July 

August 

SeplemlHT 

Octolx*r 

November. 

DecemlH'r 

The  JJ.  ritel 


IMschiirp'  in  second-feet.  _ . . 

_ . . . Total  In 


Maximum. 

^{iniiiium. 

Mean. 

ocnvfrct. 

600 

95 

242 

12.500 

2.  .540 

410 

1.290 

79.300 

4.  .860 

1..590 

2.910 

173.000 

1..590 

600 

son 

49.200 

65.5 

260 

.398 

24.  Vtt 

.500 

140 

230 

13.700 

195 

95 

1,58 

9.720 

195 

65 

127 

7,  .560 

I9S 

20 

89.4 

1.600 



371.000 



870 

95 

«Nl 

23.800 

3.  m 

316 

1.730 

106.0)0 

6.020 

1.4SO 

2.690 

160.000 

l.9S(t 

814 

l.S.'W 

83.000 

915 

.^3() 

630 

38.700 

1.160 

346 

519 

:»,900 

580 

247 

.359 

22,100 

:m 

95 

210 

12.  vn 

29.5 

9.5 

207 

12.700 

490.000 

I 


>IoTP. —Values  are  rated  an  follows;  April,  and  .Vugust  to  NovemU'r,  190.'»:  April.  Ocltd»er  and  No- 
vemN'r.  Pur).  fair.  Jtilv.  hin’»,  August  and  S<*ptemlM'r,  good.  May  and  June,  1W3.  and  May  to 
Julv.  P*0»i.  excellent.  of  both  years,  approximate. 
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EAGLE  RIVER  DRAINAGE  BASIN. 


EAGLE  river  NEAR  EAGLE,  COLO. 


Eagle  River,  an  important  headwater  tributary  of  Grand  River, 
rises  among  the  high  peak.s  of  the  Continental  Divide,  in  Eagle  County, 
Colo.,  immediately  opposite  the  headwaters  of  Arkansas  River,  flows  a 
little  north  of  west  for  about  20  miles,  and  then  in  a general  westerly 
direction  to  its  junction  with  the  Grand.  It  is  a very  rapid  stream 
throughout  its  entire  course,  flowing  alternately  through  canyons  and 
narrow,  terraced  valleys. 

The  drainage  area  is  almost  wholly  in  Eagle  County.  The  upper 
third  of  the  basin  is  entirely  mountainous,  the  general  elevation  at 
the  crest  of  the  divide  being  12,000  feet  above  sea  level,  with  jicaks 
over  14,000  feet  in  altitude.  In  this  part  of  its  course  the  river  de- 
-scends  in  falls  and  cascades,  the  average  slope  above  the  mouth  of 
Roche  Moutonnde  Creek  being  1.50  feet  per  mile.  The  rocks  are  about 
equally  divided  between  metamorphic  granites  and  .sedimentarj’  for- 
mations. The  forest  cover  is  excellent,  soil  is  shallow,  and  erosion  is 
small.  The  annual  precipitation,  wliich  is  mostly  in  the  form  of  snow, 
varies  from  20  to  .30  inches.  This  portion  of  the  basin  furnishes  1)0 
jier  cent  of  the  discharge  of  the  stream. 

The  lower  two-thirds  of  the  basin  is  also  mountainous  but  is  less 
accentuated,  the  elevations  varjing  from  7,000  to  11,000  feet.  The 
rocks  are  largely  sedimentary',  erosion  is  greater,  and  the  forest  cover 
is  meager.  The  precipitation  is  approximately  20  inches. 

The  principal  tributaries  of  the  Eagle  are  Gore,  Roche  Moutonnde, 
Gj-psum,  and  Brush  creeks. 

Below  Wolcott  a few  small  ditches  divert  water  for  irrigation  of  the 
narrow  first  bench  lands,  and  there  is  enough  irrigation  in  Gypsum 
and  Brush  Creek  valleys  to  divert  the  entire  flow  during  the  hitter  part 
of  the  season. 

The  gaging  station  was  established  March  12^  1005.  It  is  located 
at  Rule’s  private  road  bridge,  in  T.  5 S.,  R.  85  W.,  2^  miles  below 
Eagle,  Colo.  The  chief  object  of  the  station  is  the  collection  of  power 
data.  The  conditions  at  this  station  and  the  bench  marks  are  de- 
scrilmd  in  Water-Supply  PajM'r  No.  175,  ]>age  08. 


OWhargf  mfosuTementst  of  Eagle  Riirr  near  Eagle,  ('olo..  in  JU05-0. 


Dato. 


Hydrographor. 


1905. 

March  18. 

K.  I.  Mwker. 

May  12 

do 

July  10 

do 

August  15 

do 

Sep'temlxT  25. . 

do 

190«. 


April  5 li.  I.  Mwlcpr 

May  3 do 

May  28 do 

Juue  16 do 

July  14 T.E.  Brick. 

N’ovemlx?r23..|  R.  I.  Meekor 


WidthJ 

1 

Area  of  ' 

' (lagf*. 

I>is* 

section. 

height. 

charge. 

Ffft.  i 

Sq./t.  ' 

^ Fert. 

Stc.^t. 

40 

119 

0.80 

IH7 

,50 

207 

2.2i)  ! 

735 

4.5  . 

233 

2.  40 

704 

4.5 

202 

1.55 

i 406 

60 

162 

1.20 

1 U*8 

60 

173 

.95 

1 251 

95 

226 

2. 15 

1 685 

96 

411 

4.  40 

! 2,650 

96 

54K 

5.40 

4.960 

66 

345 

, 3.60  1 

1 l.7:i0 

0.5 

126 

.90 

2(13 

Note. — Those  nioasurcmenta  wore  made  at  dilTon*nt  tw«tion8. 
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SURFACE  water  SUPPLY,  1906, 


Daily  (jagc  heighty  in  feet,  of  Eaglr  River  near  EagUy  (hlo.y/or  lUOfi. 


D»y. 

Apr. 

Miiy. 

.Iiinc. 

July. 

AllK- 

S<‘pt . 

Oct. 

N'ov. 

1 

1.25 

1.K5 

3.9 

.3.9 

2.2 

1.3 

1.85 

1.3 

1.15 

•J 

1.05 

1. 96 

4. 15 

3.5 

2.55 

1.5.5 

1.8 

1.45 

1.0 

3 

1.0 

2.15 

3.95 

3.45 

2.2 

1.8 

1.85 

1.4 

1.1 

4 

0.95 

2.Z5 

3.85 

3.2 

2.25 

1.85 

1.S5 

1.5 

1.1 



1.0 

2.7 

4. 1 

3.2 

2. 05 

1.6 

1.8 

1.5 

1.0 

li 

1. 25 

2.9.'i 

4.6 

3.2 

2.0 

1.6 

l.S 

1.5 

1.0 

7 

1..55 

2.95 

3.9 

3.35 

2.0 

1. 5 

1.7 

1.5 

1.0 

« 

1.3 

3.15 

3.9 

3.15 

1.85 

1.5 

1.6 

1.5 

1.0 

9 , . 

1.2 

3.55 

3.8 

3.3 

1.8 

1.5 

1.55 

1.45 

1.1 

10.. 

1.25 

3.9 

4.6 

3.35 

1.K5 

1.5 

1.5 

1.4 

1.1 

11 

1.35 

3. 96 

5. 05 

3. 29 

1.75 

1.5 

1.5 

1.4 

1.0 

l‘> 

1.4 

3.95 

5.25 

3.3 

1.75 

1.45 

1.5 

1.35 

1.0 

13 

1.3 

3.55 

5.7 

2.25 

t.K 

1.4 

1.5 

1.3 

l.O 

14 

1.25 

3.4 

9.3 

3.55 

1.8 

1.4 

1.4 

1.3 

o.« 

1.5 

1.35 

3.45 

5,2 

3. 45 

1.85 

1.8 

1.4 

1.3 

0.75 

16 

1.4 

3.9 

5. 15 

3. 15 

1.85 

1.85 

1.4 

1.4 

0.8 

17 

1.75 

4.15 

5.1 

3.05 

1.85 

1.85 

1.3 

1.3 

O.S 

IK 

1.9 

4.5 

4.45 

2.95 

1.8 

1.8 

1.3 

1.3 

a9 

19 

1.8 

4.75 

4.25 

2.85 

I.H 

1.8 

1.3 

1.3 

0,9 

20 

1.95 

4.9 

4.2 

2.85 

1.75 

1.8 

1.4 

1.2 

0,9 

21 

2. 25 

4.7 

4. 19 

2.8 

l.s 

t.H 

1.4 

I.l 

1.0 

22 

2.55 

4.K 

4.1 

2.2 

1.9 

1.8 

1.4 

1.0 

1.0 

2.9 

4.8 

4.1 

2.0 

1.95 

1.8 

1.35 

0.9 

1.0 

24 

2.9 

4.4 

3. 9 

2. 55 

1.85 

1.8 

1.3 

0.9 

1.0 

25 

2.55 

4. 1 

3. 65 

2. 75 

1.85 

1.8 

1.4 

0.9 

1.0 

26) 

2.  45 

3.85 

3.75 

2.55 

1.55 

2.1 

1. 45 

0.9 

1.0 

2.25 

.3.8 

3.85 

2.5 

1.45 

2.3 

1.1 

0.95 

0.9 

28 

2.0 

4.3 

3.85 

2.4 

1.45 

2.0 

1.4 

1.0 

0.9 

29 

1.9 

4.8 

3.7 

2.3 

1.35 

1.9 

1.4 

1.1 

0.9 

.3fl 

31 

1.95 

4.  1 

3.9 

3.7 

2.25 

2.2 

1.3 

1.3 

1.8 

1.4 

1.36 

1.1 

0.9 

0.9 

I I I i I I 


Rating  table  for  Eagle  River  near  Eagle,  ('olo.yfor  1905S. 


(iiige 

height. 

Dis- 

charge. 

(lage 

hel^t. 

Dis- 

charge. 

1 C & 

1)18.  { 
charge.  ] 

height. 

Dis. 

charge. 

Ga^ 

height. 

Di.s-  1 
charge.  1 

Ftt(. 

Feet. 

See.-ft, 

Fret. 

Src.-/I.  ! 

Fert. 

Sec.-fi. 

Feet. 

Sec.-ft. 

0.60 

145 

1.50 

375 

2.¥) 

820  1 

3.30 

1.4415 

4. 40 

2.ri) 

.70 

163 

1.60 

412 

2.50 

S8U  : 

3.40 

1.550 

4.<0 

3.040 

.80 

183 

1.70 

4V2 

2.60 

94.5 

3.50 

1.640 

4.80 

3.430 

.W 

205 

1.80 

408 

2.70 

1.015 

3.60 

i,7;« 

5. 00 

3.8t'0 

i.i») 

230 

1.90 

544 

2.80 

1.085  i 

3.  70 

l.K« 

5.20 

4.  .360 

1. 10 

>55 

2.00 

591 

2.90 

1.155 

3.80 

1,930 

5.40 

4.SjO 

1.20 

281 

2.  10 

644 

3.W 

1.230  ' 

3.90 

2.040 

5.00 

5.44f.)  1 

1.30 

310 

2.20 

700 

3. 10 

1,305 

4.00 

2.1*i0 

5.80 

t).04U 

1.40 

341 

2.30 

760 

3.30 

1..385 

4.20 

2.420 

0. 00 

6.4i0n  t 

Note.  -The  above  table  is  anpUcable  only  for  <>pen-cliaiinel  conditions.  It  is  liused  on  11  discharge 
incasiireineiits  made  during  lwVv-«i  and  is  well  dehiied  lietween  gage  heights  0.8  feet  and  5.4  feet. 


Monthhf  discharge  of  Eagle  River  near  Eagle,  ('olo.,for  RHt.y-6. 


Dischaivo  in  s«»cond-fi*el.  i „ 

( ToUl  in 

Maximum. j Mininiiim.  j Mean.  | *^cre-feet. 


March  (K»>3h 1S.1  1.54!  167  4.310 

April 7‘>U  154  j 301  17, WO 

May 2.870  } 591  1,470  90.400 

June 6,04il  ' l.:>T»o|  3,100  ISS.OOi) 

July 1.420  j 432  1 097  42.WH) 

Atigiisl 475  I 218  .348  21.400 

Srpli'inUT :C>H  I 218  273  10. 2«* 

UrlolH'r 2«»8  1 2»).5  228  M.0U» 

NoveinU-r 2:«»  183  20.5  ' I2.2t,«i 

DccciuKt 218  Ua  277  ' 10,900 

The  period 418.000 
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ibmthly  (Ufchnrijf  of  Eaijtc  Uirrr  mar  Eaijlf,  Colo.,  for  — Cimtinufsi. 


Month. 


is?!:;;::.::. 

June 

jiiir 

Aupi«t 

S^pKmttcr 

(tctobi^r 

Nov<*mVr 

lH<Tmb<?r 

Thf  p**rin«J 


I>tschar»*  In  _ 

ToUHn 


Maximum. 

Minimum. ' 

Mean. 

acre-ft'ft. 

i.ino  , 

218 

•W.I 

20.700 

.V2l 

2,0.'i0  i 

120,000 

5.74D 

I.7M)  1 

2.750 

RVi.ono 

2,040 

1,230  1 

75.»«> 

012  1 

:nn 

5IH 

31.000 

7»K) 

:uo  1 

4*i7 

27,80(i 

521  1 

310  ' 

23,400 

375 

205 

.100 

17,0(10 

208 

■ 17.3 

223 

13.700 

510.IXI0 

Note. 

fxcetWot. 


VhIik's  arr  ratt'd  AS  follows:  Mun'h  an<]  l>ceoniU’r,  lUUf>.  grKxi:  n'mainder  of  hxtdHnd 


ROARING  FORK  DRAINAGE  BASIN. 


KOAUINO  KOKK  AT  GLKXWOOl)  SPRINGS,  COLO. 

Thi.s  station  was  e.stablished  April  fi,  lOOfi.  It  i.s  l(K’ated  at  a 
single-span  wooden  highway  bridge  about  .iOO  feet  above  the  mouth 
of  Roaring  Fork  in  the  city  of  (llenwood  Springs. 

The  channel  is  straight;  the  right  bank  is  Low  and  overflows  at 
e.vtreine  high  water,  the  left  is  high.  The  bed  of  the  stream  i.s  rough 
ami  is  composed  of  cobble-stones  and  bowlders.  There  is  but  one 
channel  at  all  stages  and  the  current  is  swift. 

Discharge  measurements  are  made  from  the  downstream  side  of 
the  bridge.  Tbe  initial  point  for  soundings  is  at  the  right  abutment. 

A chain  gage,  which  was  reati  during  1906  by  Mrs.  C.  S.  Linsley, 
is  attached  to  the  downstream  hand  rail;  length  of  chain,  20.44  feet. 
The  bench  jnark  is  a cro.ss  cut  in  the  upper  surface  of  the  first  stone 
below  the  capstone  of  the  east  masonry  abutment,  upstream  side; 
elevation,  12.94  feet  above,  tbe  datum  of  the  gage. 


DUfhanjr  meaaurnnfnts  of  H(Hiriruj  Fork  nt  (flcmroofl  S ftrintjs.  Colo.,  in  lUOti. 


Date 

1 

; Uy<lri>grii|ih«T.  Wi-llh. 

1 

! hcj^nt.  1 

Dis- 

1 charge. 

Xi;  » 

Frrt.  St/,  ft 

K.  I. 'feokor I.Vi  2os 

do l.*>5  31.4 

do., . . . 107  (iW 

Fffl. 

l.M) 

2.00 

4.  .5h 
0.  tx) 

5.  .*10 
4. 35 

' ]..*)4  . 

I 1 

Src.-ft. 
707 
1 . 700 
5.210 
s.  18(» 
(i.070 
1 4.0.50 

4«.5 

lime  18 

do 171  o;i2 

Jto  19 

do 170  k:h 

Inly  IS 

NoTtnabet  21.. ,| 

T.  E.  Brick lti3  t.».2 

R.  I.  Moekcr 120  l»wi 

1 
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SUUFAC'K  WATKK  SUPPLY,  l‘J06. 


Daily  gage  height,  irt  of  HiHiring  Fork  at  Glcnn  ood  Springi,  Colo. y for  190fi. 


Day. 

Apr. 

Mav. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.  IS 

4.50 

4.90 

3.a> 

1.98 

2.35 

1.85 

1.55 

<> 

2.20 

4.f>5 

4.98 

3.20 

2. 15 

2.32 

1.90 

1.55 

2.30 

4.55 

4.  78 

3.00 

2.22 

2.25 

1.95 

1.52 

4:::;;;;:;::;::;::;:;:;:;;:; 

2.58 

4.;« 

4.50 

2.88 

2. 12 

2. 32 

1.80 

1 60 

3.00 

4.80 

4. 15 

2.80 

2. 10 

2.28 

1.80 

i.eo 

0 

l.<>5 

3.  .30 

5.:)0 

4.05 

2.80 

2.06 

2.20 

1.82 

1.58 

7 

1.70 

3.  .35 

4.70 

4.05 

2.70 

2.02 

2.25 

1.80 

1 48 

8 

1.55 

3.('i0 

4.48 

3.95 

2.70 

2.00 

2.22 

1.80 

1 50 

9 

1.58 

3.98 

4.75 

3.«5 

2.62 

2.00 

2.20 

1.80 

1.58 

■" 

1.70 

4. 12 

5.i'i8 

4.10 

2. 52 

1.88 

2.18 

1.80 

1.52 

11 

1.85 

4.28 

6.15 

4.15 

2.50 

1.95 

2.12 

1.80 

1 50 

12....; 

1.75 

4.35 

6.  (.5 

4.10 

2.42 

1.88 

2. 10 

1.75 

1.48 

13 

1.58 

3.95 

7.45 

4.25 

2.52 

1.88 

2.00 

1.70 

1.48 

M 

1.58 

3.55 

7.45 

4. 00 

2.50 

1. 90 

2.«) 

1.70 

1.45 

15 

1.65 

3.55 

7.25 

4.48 

2.42 

2.30 

1.95 

1.70 

1.40 

16 

1.88 

4.10 

7.28 

4.15 

2.48 

2.45 

1.90 

1,70 

1.  IS 

r 

2.08 

4.42 

7.35 

4.00 

2.58 

2.  .32 

1.90 

1.70 

1.22 

18 

2.1.4 

4.65 

5. 75 

3. 90 

2.  .55 

2.25 

1.80 

1.60 

1.30 

19 

2.08 

4.90 

5.65 

3. 78 

2.50 

2.20 

1.85 

1.50 

1.45 

20 

2.20 

5.35 

5.50 

3. 78 

2.48 

2.30 

1.88 

1.40 

1.55 

21 

2.(i8 

5. 10 

5.35 

3.70 

2.48 

2.22 

1.95 

1.50 

1.58 

22 

2.92 

5.  40 

5.20 

3.65 

2.4K 

2.22 

1.90 

1.65 

1.42 

23 

3.  W 

5.35 

5.;» 

3.60 

2.50 

2.20 

1.90 

1.65 

1.42 

24 

3. 10 

4.85 

4.95 

3.58 

2.42 

2.22 

1.80 

1.62 

1.42 

25 

2. 85 

4.30 

4.70 

3.60 

2.28 

2.25 

1.85 

1.60 

1.40 

2T. 

2.70 

4.08 

4.78 

3.50 

2.20 

2.45 

1.92 

1.52 

1.  43 

27 

2.  4S 

3.85 

4.S5 

3.38 

2.20 

ZTi 

1.85 

1.48 

l.W 

28 

2.38 

4.52 

4.75 

3.25 

2. 10 

2.62 

1.85 

1.60 

1.42 

29 

2.32 

5. 10 

4.38 

3. 15 

2.00 

2.48 

1.85 

i.en 

1.45 

:w 

2 .32 

4.48 

4.  CO 

3.00 

2.05 

2.42 

1.85 

1.58 

1.  4t) 

31 

4.  40 

2.95 

.2,05 

1.80 

Hating  tables  for  Httariiuj  Fork  at  Glcnn  ood  Springs,  Colo. 

APRIL  e TO  MAY  8.  19l«.  « 


(•  age 
height. 

Dis- 

charge. 

(lage 

heignt. 

Dis- 

charge. 

|hS^t. 

Dis- 

charge. 

If 

Dis- 

charge. 

Gage 

height. 

Dis- 

charge. 

Frrt. 

Sfc.-fi. 

Fret. 

Sec.-ft. 

Fret. 

Sec.-ft. 

1 Fret. 

See.-/l. 

Feet. 

See. -ft. 

1.50 

ii30 

2.00 

1,070 

2 50 

1,670 

1 3.00 

2,380 

3 ,50  * 

3.180 

i.ro 

710 

. 210 

1.180 

2^10 

1,800 

210 

2,530 

3.60 

3.350 

1.70 

7»0 

1 220 

1,300 

! 2 70 

1.940 

3.20 

2.690  1 

1.80 

M80 

230 

1,420 

2 80 

2,080 

3.30 

2,850 

1.90 

970 

240 

1,540 

' 2U0 

2,230 

3.40 

3,010  j 

MAY  « TO  PKCKMBKU  31,  6 


1 

1.10  1 

2t)0 

2or> 

910 

2t»0 

2,I«) 

3.80 

3.720 

I 5 40 

1 

6,940  1 

1.20 

250 

2 10  ; 

; L025 

3. 00 

2,300  r 

3.90 

3,910 

I 560 

, 7,360 

1.30 

310  1 

1 2.70 

1,1« 

3.10 

2,470 

400  1 

4,100 

580 

7,780 

1.40 

375  ‘ 

230 

; L:?75 

.3.20 

2,IV(0  1, 

4.20 

4 500 

; 6.00 

1 S.300 

1.50  1 

1 445  , 

2 40  1 

I 1,410 

3. 30 

, 2.810  1! 

440  1 

4.900 

, 520 

8,(V« 

l.»j0 

520 

2 50  ; 

1.550 

3.  40 

1 2.M0  , 

4(0  ; 

5,300 

6.40 

9,080 

1.70 

605  . 

1 -m 

l.roo 

3.50 

.1.170  || 

480  ! 

5,700 

' 5(0 

9,520 

1.80 

' 700  1 

1 270  ' 

1.H40  1 

1 3.  m 

500  1 

6,100 

580 

9,960 

1 1.90 

805 

:l 

1 

l.fKK)  ' 

' 3. 70 

■ 3.630  |j 

5.20 

6,620 

I 

10,400 

‘ . . i 

« This  table  is  applicable  onlv  for  ofM»n-olmnnnel  conditions, 
made  dtiring  R^Oiiand  Is  probaOly  fairly  accurate. 

^This  table,  is  applicable  only  for  ojien-thannel  conditions, 
iiiiule  duriiig  I90ti  and  la  well  deOnetl. 


It  is  lui.sed  on  2 discliarge  measurement.* 
It  is  Itosed  on  5 discharge  measurements 
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Monthly  ditrhargr  of  Roaring  Fork  at  (llenuood  Springt,  Colo., /or  tHOfi. 


Month. 


Jane 

July 

Au^t 

September 

October 

N'jvember 

liecember 

The  peri  Oil 


Note.— The  aV>ove  values  are  giKxl. 


nii»ch«rge  In  ftcoond-lcv't. 


Total  In 


Maximum. 

Minimum.  i 

Moan.  1 

1 aerr-bvt. 

2.530 

(170  I 

1 I..1I0 

65. 000 

6,940  , 

I.2S0 

i 4. 290 

2<H.  000 

11,400  1 

erw  ! 

7.0»4J 

420.  (%*) 

6,U(iO 

2.22J) 

4.000 

24t).lH10 

2.  fi40 

UlO 

1.5(H) 

97.800 

1,«70 

7H4  ■ 

1,150 

GM.  400 

700  1 

94:1 

SN.IHXi 

H5S 

375  1 

35.  \m 

.*i20 

225 

421 

25,'HIO 

i,:«Ki,onu 

GUNNISON  RIVER  DRAINAGE  BASIN. 


DESCRIPTION  OF  BASIN. 

Gunnison  River  is  foniied  in  Gunnison  County,  ('olo.,  i)j-  the  union 
of  East  and  Taylor  rivers,  two  streams  that  have  their  oriftin  among 
the  snowK’overed  peaks  and  on  the  slopes  of  the  Continental  Divide 
in  the  northeastern  part  of  the  county,  descend  through  narrow 
mountain  valleys,  and  unite  about  12  miles  above  Gunnison.  From 
the  junction  of  these  rivers  the  Gunni.son  flows  west  and  .southwest 
to  the  point  where  it  enters  Grand  River  at  Grand  Junction,  in  the 
central  part  of  Mesa  County,  Colo. 

The  upper  course  of  the  river  lies  through  a broad,  mountainous 
valley,  but  near  the  mouth  of  Lake  Fork  the  valley  narrows  and  the 
river  enters  Black  Canyon  of  the  Gunnison,  through  which  it  winds 
in  a tortuous  course  for  56  miles  between  granite  walls  that  rise  pre- 
cipitously 3,000  feet  above  the  water’s  edge.  A short  distance  below 
the  mouth  of  North  Fork,  the  largest  tributarv’  of  the  river,  the  can- 
yon walls  break  abruptly,  and  the  valley  is  broad  and  fertile.  Below 
Delta  the  river  enters  another  narrow  canyon,  with  walls  averaging 
SOO  feet  in  height,  and  this  continues  irregularly  to  Grand  Junction, 
a few  tracts  of  narrow  bottom  land  lying  between  the  channel  and 
the  canyon  walls. 

As  an  aid  to  description  the  basin  may  be  divided  into  an  ui>])er 
mountainous  area  and  a lower  plateau  area,  the  two  being  divided 
roughly  by  a north-south  line  drawn  through  the  town  of  Hotchkiss. 

The  soil  of  the  lower  valleys  is  chiefly  adobe,  and  the  higher  me.sas 
have  large  content  of  gravel  and  sand.  Groves  of  (piaking  aspen, 
interspersed  with  large,  open  grazing  jtlots,  cover  brou<l  areas  of  this 
plateau  region.  Forests  of  pine  and  a,spen  occur  on  the  top  of  the 
Grand  Mesa,  with  piflon  pines  and  cedars  along  the  foothills.  In  the 
valleys  chico  and  sagebrush  fonn  the  controlling  vegetation,  e.xcept 
along  the  streams,  which  are  bordered  to  .some  e.xtent  by  cottonwood, 
t^illow,  and  undergrowth. 
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Till*  cliiof  trihiitiirips  of  tlic  (iiimiisoti  arc  Ohio,  Tomidii,  laike 
Fork,  and  Cimarron  croeks  and  Smith,  North  Fork,  and  I'ncoin- 
pahgro  rivers,  North  f\>rk  being  the  largest. 

North  F'ork  rises  in  the  Huntsman  Hills,  20  miles  .south  of  Cilen- 
wood  Springs,  flows  in  a general  south  and  southwesterly  eourse,  and 
unites  with  the  Gunnison  about  8 miles  west  of  Hotchkiss.  The 
•Irainage  area  is  highlj'  mountainous,  except  for  a small  j)ortion  which 
lies  below  Paonia,  extreme  points  reaching  an  altitude  of  13,000  feet. 
The  mesa  lands  at  the  lower  end  of  the  valley  stand  .’5,500  feet  above 
.sea  level.  The  higher  peaks  are  formed  of  granitic  rocks,  but  lower 
down  .sedimeiitary  formations  tx-cupy  at  least  80  per  cent  of  the  area 
of  the  basin.  The  mountains  are  forested  and  the  mesa  lands  are 
covered  with  sagebrush.  All  the  tillable  lands  of  the  North  Fork  and 
its  tributaries  have  heen  brought  under  cultivation,  and  irrigation  is 
|)racticed  to  such  an  extent  that  the  entire  flow  is  needed  for  existing 
.systems. 

I'ncompaligre  River,  the  ])rincipal  trihutary  of  the  Gunni.son  from 
the  .south,  rises  among  the  snowy  j)eaks  of  the  highly  .serrated  I'nconi- 
pahgre  Mountains  and  flows  a little  west  of  north  to  its  junction  with 
the  Gunnison  at  Delta.  The  basin  embraces  a mountainous,  plateau, 
and  valley  area  of  1,130  square  miles,  oblong  in  shape,  the  width 
increasing  slightly  at  the  low('r  end.  The  mountain  area  (x-cuj)ies  but 
a small  part  of  the  basin,  but  contributes  the  perennial  waters  of  the 
stream.  The,  plateau  area  is  greatest  in  extent  and  borders  the 
valley  on  both  sides,  the  larger  I'ncompahgre  Plateau  lying  to  the 
southwest.  E.scarpments  are  consi)icuous  featun's  of  this  jilateau. 
The  relief  features  are  terraced  mesas  flanked  hy  shale  buttes  and 
ridges,  trenched  by  deep,  narrow  canyons.  lhicomj)nhgre  Valley 
proj)cr  begins  at  a point  near  lildredge  .siding,  on  tbe  Denver  and  Rio 
Grande  Railroad. 

The  other  tributaries  of  the  Gunni.son  need  not  here  be  described. 
Ohio,  Tomichi,  Lake  F'ork,  and  Cimarron  creeks  are  perennial  .streams, 
but  almost  their  entire  volume  is  diverted  for  irrigation  during  the 
growing  sea.son,  so  that  very  little  of  their  water  reaches  the  Gunnison 
exce])t  at  times  of  lu'avy  .storms  or  during  spring  floods. 

Precipitation  records  for  the  Gunnison  ha.sin  are  meag#*r.  Tho.se 
which  exist  show  a range  from  9 inches  in  the  j)lateau  regitm  to  about 
25  inches  in  the  mountains. 

The  natural  flow  of  the  Uncompahgre  and  North  Fork  rivers  is 
diverted  for  irrigation  along  their  respective  valleys,  and  the  Gunnison 
tunnel  will  divert  water  from  the  mountainous  area  and  transmit  it 
to  I'ncompahgre  Valley,  which  has  been  an  irrigated  district  since 
the  early  eighties. 
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OI  XXISO.N  lilVEI!  AT  EAST  I’OIITAI,  OF  GUNNISON  TUNNEI,,  COEO. 

This  station  was  cstablisliod  April  1,  l!»0o,  and  replaces  the  Cimar- 
ron station,  12  miles  above.  It  is  located  abotit  100  yards  above  tire 
portal  of  the  tnnnel  and  is  in  T.  -10  X.,  K.  7 AV.,  21  miles  by  wagon 
road  from  Montrose.  The  object  of  tbe  station  is  to  determine  the 
volume  of  flow  of  the  river  at  this  point,  as  1,;?00  swond-feet  will  lu' 
diverted  by  the  Gunnison  tunnel  when  it  is  completed.  The  condi- 
tions at  this  station  and  tlie  bench  marks  are  de.scribed  in  Water- 
Supply  Paper  X'o.  17.5,  page  lOH. 

hitrhargf  mrasuremenU  of  (hntnufon  Riirr  at  i'ast  portal  of  dunnison  tunnfl,  Colo.,  ni 

1905^. 


Hydrttgrapher. 

1 

1 Width. 

.Vn*H  <»f 
section. 

(Jap* 

height. 

I)i»- 

1 chaiyix 

1»5. 

Feet. 

Sq.  /I. 

Ftet. 

Srr.-lt. 

U»rl 

O.  MclH'nnlth 

1,300 

9.0> 

4.'*:9> 

M*v27 

. . . .do 

1 . rot) 

11. SO 

S..540 

Jane  Z . . 

do. 

2. 100 

12.  so 

n.jvo 

June  17 

. do  

1,7110 

11.25 

. 7.  irti 



do  



1,^50 

10.  CiU 

1 0. 

June  29 

do 

1.410 

9. 25 

1 4. ISO 

July  6 

. . , . .do 

1,170 

7.(«0 

2.520 

July  13 

.do 

1,(150 

0.  K5 

1.7WJ 

-August  3 

do 

1,090 

7. 12 

2.04(J 

.VugUM  11  . . . 

....do 

917 

0.00 

l.cr.’o 

Au^st  19  . . . 

do 

StiO 

5.  tiO 

7(*.( 

\ugost  2H  . . . 

do 

S4(i 

,5.  .50 

(iso 

13 

...  .tlo 

NNj 

5.  24 

57.5 

; 

149 

995 

0.  39 

1.4S0 

153 

1,130 

7. 27 

April  10 

. do 

15j 

1,170 

7.52 

1 2.510 

.\pril  21 

do - 

159 

1,290 

K.  14 

2. '.>1.0 

lUv8 

. C.  Z.  Ovpratiwt 

174 

I.IpOO 

10.  10 

5,770 

IM 

1,700 

10.  (iO 

M»y  n 

do 

190 

1.K30 

11.30 

7,(aH) 

21 

. . ..do 

202 

2.000 

12.  30 

9.  MO 

June  12 

O.  McDermIth 

213 

2,2i'i>  . 

13.  70 

12.  SOU 

June  14 

do 

21i> 

2, 41KI 

14  20 

1 15.(XM) 

June  is... . 

. C.  Z.  Overstretl 

200 

2.  (Wf 

12.  SO 

10.200 

June  23. . . 

192 

1.S50  ' 

11.30 

July  7 

UA 

1.410 

9.00 

July  20 . . . . 

ItiO 

1,290 

s.  ;u> 

\Ufpist  13  . . . 

do 

149 

i.irjo 

0.  so 

l.itOO 

N'ptenibpr  7. 

. E.  K.  Krlegtinmn 

140 

9H3 

0.  15 

.S()S 

:^*lember  24 

do 

147 

9(.2 

0.  32 

9SJ 

September  27 

do « 

152 

1.110 

7.29 

l.77f> 

Unily  gagt  height,  in  fret,  of  Gunnison  River  at  east  portal  of  Gunnisttn  lunm  I,  ( 'olo..  for 


Day. 

Jan. 

Feb. 

Mar. 

Apr.  j 

May  j 

June. 

1 

July.  ’ 

1 

.Vug.  1 

.Sept. 

Oct. 

1 

1 Nov.  j Dec. 

1 . 

0.3 

1 

6.3  i 

6.2 

6.4  ' 

, 1 

1 U.2 

' 10. 1 

7. 7 1 

6.  3.) 

(i.s 

0.2  1 0.2 

2 

ti.3 

(i.  3 1 

(i.  2 

0.45  i 

1 "• " 

11.1 

, 10.0 

7.  7 

(I.  4 

6.8 

(i.  2 1 0.  1 

3.  . 

(i.3 

6.3 

6.3 

6.5 

i.  'i 

' 11. 1 ' 

1 9.9 

7. 6 ' 

6.  55 

6.8 

0.  2 (1. 0 

4., 

6.3 

6.3  ' 

6.3 

(L55  ' 

8.3 

11.0 

9. 75 

1 7.6 

6.  (i.5  1 

1 0. 7 

0.  2 ; 0.  0 

5. 

6.3 

6.3  1 

6.3 

0.  65 

9.0 

11. 1 

1 9.  Vi  I 

7.a-,| 

(i.  0 

' 0.7 

0.2  (1.  n 

d 

6.2 

6.3 

6.3 

6.65  1 

9.3 

11.5 

9.  15 

1 7.3 

6.  4 

(i.  7 

6.  2 1 5. 9 

7 

6.2 

6.2 

6.65 

9.7 

11.7 

9. 0 

(i.  15 

li  55 

6.2  * 

H 

6.2 

6.3 

6.2 

6.6 

1 10.(15 

■ U.8 

9.0  ' 

7- 1 1 

1 0.  15 

0.2  ] ..  . 

9 

6.2  , 

, 6. 3 ; 

6.2 

6.55 

10.  Vi 

11.8 

, M.0 

fn  1 

' 6.1 

0.3 

0.1  ■ 

9i.  . . 

6.2 

6.2 

6.  7 

' 10.9 

1 12.3 

9. 1 

1 6. 1 

6,  1 

11..  . 

6.2 

11.3 

1 13.05 

1 0.8 

6. 1 

6.2 

1 

6.0  1 

12 

6.2 

6. 3 

6.2 

6.M 

1 U).!V> 

13.8 

9.2  i 

1 6.8 

r>.  (1 

6.2 

5. 9 1 .... 

li.. 

14.3 

1 5. 95 

5.S  

14. 

6.2 

6.  3 

6.2 

6.  45 

■ 10.  15 

1 14.2 

1 9.2 

i 6.8 

5. 9 

5S  1 

U 

6.2 

6.3 

6.2 

6.  .55 

10.  1 

13.9 

9.1 

] 6.8 

6.  25 

0.2 

.V.9  1 
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SURFACE  WATER  SUPPUY,  li*0«, 


Daily  gage  height^  m feel^  of  (iunni^on  River  at  east  })ortal  of  Gunnison  tunnel,  Colo.,  for 

1 906 — Con  I in  ued . 


• Day. 

Jan. 

Feb. 

Mar. 

Ap. 

May. 

June. 

July,  j Aug. 

Sept. 

Oct. 

Nov. 

16 

6.2 

6.3 

6.2 

6.8 

10.5 

13.8 

8.95  6.8 

6.65 

6.2 

5.9 

17 

6.2 

&3 

6.2 

7.25 

11.0 

13.5 

8.7.5  , 6.8 

6.85 

61 

5.^ 

18 

6.2 

6.3 

6.2 

7.6 

11.4 

12.7 

8.6  6.8 

6.75 

60 

.5.7 

19 

8.2 

6.3 

6.2 

7.6 

11.7 

12.0 

8. 45  1 6. 8 

6..V) 

5.9 

5.4 

20 

6.2 

6.3 

6.2 

7.75 

12.0 

11.4 

8. 3 6. 95 

6.35 

61 

5.4 

21 

6.2 

6.2 

A2 

8.1 

12.3 

11.4 

8. 3 7. 15 

6.3 

6 0 

5.5 

22 

6.2 

6.2 

6.2 

8.65 

12.4 

11.4 

8.3  7.2 

6.3 

60 

6 0 

23 

6.2 

6.2 

6.3 

9.15 

12.2 

11.13 

H.3  7.2 

63 

5.9 

60 

24 

6.2 

6.2 

6.4 

9.3 

11.7 

10.  c 

8.2  7.0 

6,3 

5.8 

60 

25 

6.2 

6.2 

6.5 

K.75 

10.9 

10.3 

8.2  6.8 

64 

5.9 

60  1 

20 

6.3 

6.2 

6.5 

8.3.5 

10. 75 

10.3 

8.2  6.65 

6.45 

6.0 

5.9 

27 

6.3 

6.2 

6.4 

8.05 

10.7 

10.3 

8.1  ! 6.5 

7.3 

6. 15 

5.9 

28 

6.3 

6.2 

6.4 

7.8.5 

11.1 

10.3 

8.  1 6.  4 

7.4 

6 2 

6 2.5 

29 

6.3 

6.3 

11.7 

10.2 

8.0  6.35 

7.0 

62 

63 

30 

6.3 

6.3 

7.7 

11.4 

10.2 

8. 0 6. 3 

69 

6.1 

6 3 

31 

6.3 

6.3 

11.0 

7.85  i 6.3 

6 1 

• 

1 



Note.— The  following  ice  comiltionsprevalljHl  during  1906;  River  frozen  January  1 to  March  24;  March 
21  to  24,  Ice  rotten;  March  25,  icjc  coming  down  river:  March  26,  ico  nearly  gone;  March  27,  ice  entirely 
gone  alK>ve  and  in  front  of  engineer's  camp;  November  18  and  19,  ice  coming  down  and  freezing  to  bank^'; 
November  20,  channel  partly  frozen  over;  November  22.  ice  jam  l)elowgage;  November  25  to  L)ecember3 
river  frozen  over  at  gage,  niid  about  200  feet  almve  and  below;  Deceml)er  6,  channel  op<‘n.  Thieknesw 
of  lee  In  fwl:  Januarj'  1*3,  2.0:  January  4,  2.1;  January  5-8,  2.2;  January  9-20,  2-3;  January  21  to  Feb- 
ruary 2, 2.4;  February’' 3 to 6. 2.3;  Februair  7-9, 2.2;  Febnrary  KMl.  2.1 ; February  12-16, 2.0;  February 
17-20, 1.8;  Februao'  21  to  March  6,  1.7;  March  7-16,  1.5;  March  17, 1.4;  March  18-19, 1.3;  March  20,  1.2; 
Mart^  21-24  (rotten),  1.0. 

Rating  tables  for  Gunnison  River  at  east  portal  of  Guyinison  tunnel,  Colo. 

APRIL  9,  19a5,  TO  JUNE  10,  19»i.o 


Gage 

height. 

Dis- 

charge. 

1 fiaga 
height. 

Dl-s- 

charge. 

Gage 

height. 

DLs- 

charge. 

Gage 

height. 

Di.H- 

charge. 

Gage 

height. 

Dis- 

charge. 

Feet. 

Sec.-ft. 

, Ftrl. 

See.-fl. 

‘ Feet. 

Sec.-fl. 

, Feet. 

Sec.-p. 

Feet. 

Sec.-ft. 

5 00 

400 

1 6.00 

1.025 

7.00 

1.900 

. 8-00 

2,920 

10.00 

5,540 

6. 10 

450 

6. 10 

1.105 

7. 10 

1,99.5 

8.20 

3.140 

10.20 

5.850 

5.20 

505 

' 6.20 

1,185 

7.20 

2,090 

8.  40 

3,. 380 

10.40 

6,170 

5.  .30 

560 

6.30 

1,270 

7.  .30 

2, 190 

1 8.ti0 

3,ti20 

10.  IO 

6.500 

5.40 

620 

6 40 

1,355 

7.40 

2,290 

1 8.80 

3,870 

10.80 

6,840 

5.50 

080 

6.50 

1.440 

7.  .50 

2.;t90 

9.00 

4,130 

II  " w 

7.200 

5.00 

745 

6.  (iO 

l,5;io 

7.60 

2.490 

1 9.20 

4,  .390 

. 12.00 

9.150 

6.70 

810 

6 70 

1.020 

7.70 

2.  .390 

9.40 

4,670 

13.00 

11.370 

5.80 

880 

8.80 

1.710 

7.80 

2,700 

, 9.60 

4,950 

14.00 

13,900 

5.90 

1 

950 

' 6.90 

1.805 

7.90 

2.810 

1 9.80 
1 

5,240 

JUNE  U TO  DECEMHER^,  190<’..6 


! 5.40 

380  , 

630  > 

930 

1 7.20 

1.685  ! 

8.20  ; 

2,725  , 

10.00  1 

5,200 

1 5.50  1 

430 

6.  40 

i.oa5 

1 7.30 

1.780 

1 8.40 

2.9(0 

10.20  , 

5,540 

5.(30  1 

480 

650 

1.080 

' 7.40  ^ 

1,875 

' 8-liO 

3,200 

10.40 

5,890 

5.70  1 

535 

O.iiO  1 

I 1,160 

7.50 

1,975 

8.80  , 

.3,460  1 

10.60 

6.250  I 

5.80  : 

595  1 

6.70 

1.240 

7.00  ; 

2,075  j 

9.00  ! 

3,720 

,10.80  1 

6.620 

5.90  1 

660 

> 6.80 

1,325 

7.  70 

2,180 

9.20 

4.000 

11.00 

7,000  ! 

6.00 

?25 

6.90 

1 1,410 

7.80  : 

2.285  ! 

' 9.40 

4,280 

12.00 

9.070  1 

6. 10 

790 

7.00 

1 1.500 

7.90  1 

1 2,:i90  i 

9.60 

4.580  . 

13.00 

; 11,370 

i 620 

1 

1 860 

! 

7. 10 

' 1.590 

I 8.00 

2.  .500 

■ 9.80 

4..S80  j 

1 14.00 

13,900  1 
! -J 

a This  table  Is  applicable  only  for  oixin-channel  conditions.  It  is  basi>d  on  discharge  measurements 
made  prior  to  June  10. 1906,  and  is  well  deflne<I. 

5 This  table  ts  applicable  only  for  0{>en-cliatmel  conditions.  It  is  based  on  discliarge  measurements 
made  after  June  10,  1906,  and  is  well  deflued. 
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Monthly  d'lMchnrge  of  iwunninon  Rivfr  ntt^amt  pmfnl  o/GunnUon  tunnel,  Colo.,  for  J 90 't- 6. 


Diticharife  in  iecond-Ieet 

Total  in 

Maximum 

Minimum. 

Mt'an. 

ac  reflect. 

1905. 

April  9-30 

3,320 

950 

1.430 

62,400 

aiT 

9,040 

2,490 

5.220 

321.000 

13,S00 

4,200 

8. 360 

497.000 

3.»00 

1.440 

2.040 

125.000 

Au^st 

2.760 

(i80 

1,130 

09.500 



745 

450 

5*i0 

33.300 

Octol^r 

712 

450 

519 

31.900 

SoTember. ..  . 

560 

400 

491 

29.200 

The  pericxi 

1.170. 000 

1906. 

MaTTh  r-3l 

1.360 

1,270 

1.310 

13,000 

4.530 

1,360 

2,270 

135,000 

kiy 

10,000 

2,590 

6,ti20 

407,000 

Jane 

14, 700 

5,540 

8.830 

525,000 

5,370 

2,340 

3.510 

216,000 

■Aiifust 

2.  ISO 

930 

1.470 

90,400 

September 

1.880 

660 

1.060 

63, 100 

October 

1,320 

595 

ga'i 

55,txn 

November  1-20 

860 

380 

714 

28,:ioo 

The  pert*Ml 

1,530,000 

Note.— The  «!»ove  values  are  excelletJl. 


GUNNISON  RIVER  AT  WHITEWATER,  COLO. 

This  station  was  regularly  established  April  10,  1902,  incomplete 
series  of  gage  heights  having  been  obtained  during  1895,  1897,  and 
1901.  It  is  located  at  the  steel  wagon  bridge  constructed  by  the 
State  of  Coloratlo  at  a point  about  one-half  mile  alx)ve  the  railroad 
station  at  \Miitewater,  on  the  Denver  and  Rio  Grande  Railroad.  It 
was  intended  that  this  station  -should  replace  that  formerly  main- 
tained on  the  Guimison  at  Grand  Junction,  which  was  abandoned  on 
account  of  conditions  that  rendered  accurate  gagings  irujXJ.ssible.  The 
conditions  at  this  station  and  the  bench  marks  are  described  in 
Water-Supply  Paper  Xo.  175,  page  112,  where  are  given  also  refer- 
ences to  publications  that  contain  data  for  previous  years. 

IHseharge  mraxurrmenti  of  Gnnnuon  River  at  Whitewater^  ('olo.,  in  190G, 


Hydro^apher. 


R.  I.  M«ek«r.. 

do 

E.  C.  Murphy 
R.  1.  Meeker., 
.....do....... 

....do 
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SURFACE  WATER  Strppi.Y,  litOfi. 


Hally  giiije  lniijhl,  in  feel,  of  (junnixon  Hirer  at  W htlnralrr,  Cijlo.,/or  JOw!. 


Hay. 

Apr. 

1 May. 

1 June. 

July. 

Aug. 

Sept. 

C»c(. 

1 

8. 12 

7.50 

11.40 

8. 35 

6. 10 

1 4 .W) 

5.  SO 

2 

5.22 

7.  4S 

11.. 50 

H.55 

6. 00 

5 .00  ' 

5.35 

3 

6. 12 

7.80 

11.55 

8.45 

6.35 

1 5.00 

5.3l» 

4 

4.97 

8.20 

1 11.25 

8.25 

i 6.15 

4.85  1 

a.?* 

5 

5. 17 

9.20 

11.20 

8. 10 

5.95 

4 75 

.5.20 

ti 

5.32 

9.  iKi 

! 11.  «i 

7.80 

5.80 

4 70 

5. 15 

7 

5.97  i 

\ 10.  :k) 

11.  M) 

7.  75 

5. 75 

1 4 .55 

5. 1» 

« 

0.27  1 

1 10. 45 

11.15 

7.  70 

5.60 

1 4 50 

5.10 

9 

6 02  i 

1 11.05 

11.00 

7.  rt) 

5.50 

4 50 

5 no 

10 

5 .02  i 

1 11.45 

11.45 

7.  45 

5. 35 

4 40 

4V0 

II 

(i.  12  1 

1 11.80 

1 12.00, 

7.  .35 

5.05 

4 40 

4 so 

12 

IV.  42 

12.  an 

i 12.  .no 

7.  40 

5.00 

4. 35 

4 T5 

13 

6.07  1 

1 M.<V5 

1 12  . 95  I 

7.30 

5.00 

425 

4.  TO 

14 

5.72  1 

1 11  40 

13. 10 

7.30 

5.00 

4.20 

4 TO 

1.5 

5.95 

10.80 

, 12.90 

7.  45 

5.05 

1 465 

4 70 

1« 

G.  35 

11.30 

1 12. 65 

7.  .30 

5.00 

1 .5.35 

4 TO 

17 

7.05  , 

11.45  ! 

1 12.45 

7.05 

5. 10 

' 3.45 

4 TO 

18 

! 7.25  t 

11.75  1 

12. 10 

6.  8.5 

5. 10 

5.30 

465 

19 

7.00  I 

12.25  1 

11. 10 

6.90 

6. 10 

5.05 

4 65 

20 

7.  .55 

12.80 

10.80 

6.75 

5.05 

5.00 

4 TO 

21 

8.10 

1,3.05 

10.00 

6.00 

5.05 

4 75  1 

490 

22 

8.  75 

13.  (W 

10.  4n 

0.30 

5.25 

4 85  ' 

5 Cl) 

23 

9.35 

12. 80 

10. 15 

6.  .30 

5.  45 

5. 00 

4 S' 

24 

9 90 

12.65 

9.90 

0.20 

5.35  ' 

5.00 

480 

25 

9 55 

12.55  1 

9.55 

0.40 

6. 15  1 

4. 95 

4 70 

20 

8.75  1 

11. GO 

8.90 

^ 6.35 

4.95 

5. 10  1 

4 75 

K.  15 

10.  SO 

8.70 

6. 30 

4 90 

5 .30  ! 

4 sS 

28 

7.  7.5  1 

11.45 

8.  65 

1 6. 35 

4.  73 

5.93  ! 

5.00 

29 

8.05  1 

12.05  I 

8.55 

0, 30 

4.  (V5 

500 

30  

7.90  1 

11.95  i 

8.  :i5 

6.30 

4.55 

5.53 

4V« 

31 

11.  45 

0.25 

4 50 

1 

. 

Haling  table  /nr  (lannixon  Hirer  at  Whit  neater,  ('olo..  for  1900. 


^ Gage 
1 height. 

I Dis-  1 

1 Gage 

1 liiH-  II 

1 r.Bgp 

1 IJis- 

H Gage 

Dia- 

1 (■«g<‘ 

1 Dis-  1 

charge.  1 

height. 

charge.  ■ 

height. 

1 charge. 

' height. 

charge. 

1 height. 

■ charge,  f 

, Frrl. 

Sec.-ft.  1 

1 

1 Ser.-fl.  i 

f'ert. 

Srr.-ft. 

1;  fWt.  ' 

1 

Sec.-ft. 

Fret. 

Ser.~ft.  ' 

4 20 

1,050 

1 5.20 

1 1.970 

6.  20 

3.190 

1 7. 40  1 

5,040 

9.  40 

9,390 

4.30 

1,130 

.5.30 

1 2,075 

6.30 

3,:«o 

1 7. 60 

5, 400 

9.  60 

9.5XW 

4 40 

1,210  . 

, 540  , 

! 2.185 

ik  40 

3.4SO 

' 7.  80 

5, 790 

9.80 

10.420 

i 4.50 

1,290  i 

1 5. 50 

2.29.*> 

6 50 

3.630 

S.(X) 

6. 190 

laoo 

10,970 

I 4 60 

1,380 

500 

2,415  1 

, 6. 60 

3, 780 

1 8.20 

6.  oa> 

11.00 

1 13.9SO  1 

1 4.70 

1,470  1 

1 5l70 

2. 535  1 

6.  70 

3.  IKIO 

1 K K) 

7.025 

12.00 

1 17,430 

' 4. 80 

1,.560  1 

5.80 

2.  (»6.5 

6..S0  , 

i 4.080 

' 8.00 

7.460 

13,00 

1 21,4#X)  1 

4 90 

1.000 

5 90 

2,79S 

6.90  ' 

1 4. 2:10 

8.  W 

7, 915 

' 1 

&(X) 

1,760 

a(M) 

2,925  !l 

7.  no 

4.390 

9.  m 

8,400 

1 i 

5.  10  i 

1 

1,.S6.5  1 

1 'l 

6. 10  1 

1 3,ttW  1 

7.20  1 

1 4.710 

9.20 

8. 890  1 

Note.  -The  above  table  applicable  only  f«»r  oi>en-<  hannel  conditions.  It  is  based  on  discharge 
ineasurements  made  during  1902  MK)t'>  and  Is  well  defliu'd. 

Monthly  tlixrhnrgr  of  ttiinnixon  Hirer  at  Whiletraler,  Colo.,  for  Htotl. 

[nruiimge  urw.  7..H70  siiuttre  miles.) 


Olwliarge  iti  wvond-bH't.  Riin<off. 

Total  in  — 

Maxinmm.  Minimum  M™ii.  >«■"-'''<■»•  ' S-v.  tt . p<r  P"Pth 'r. 

s(|.  mile.  inches. 


.\pril 

10.700 

l.T.K) 

4,. 590  ; 

273,0(XI  ' 

0..58:i 

Ol  55 

Muv 

* 21.700 

5,  KlO 

14. St  10 

910,000 

l.SS 

2.K 

June 

2l.'.»X) 

6. 920 

14.  too  . 

S.57.000 

I.  N3 

2.W 

July 

7,3:0 

3.190 

4,710  1 

LnXi.UOO  ' 

. 59S 

0.f'V 

.\ugust 

3. 400 

1.290 

2.OS0 

128.  UKi 

.2id 

0. 31' 

.Septemlier 

2.  HlX) 

1.050 

I . 

100.000  1 

. 213 

0 24 

()etolK*r 

2. 

1.420 

1.690 

104.000 

.215 

625 

The  period 

2,»i<)0,000  

Note. Values  are  rated  us  follows:  A]>ril  to  July,  exeidleiit ; August  to  October,  good. 
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OrNNtSoX  KIVKK  DRAlI^ArtK  RASIN’. 


in 


NORTH  KOKK  OK  (UTNM.SON  RIVER  NEAR  I10T(  IIKISS,  COLO. 

Tlii.s  Station  was  o.stablishe(l  April  13,  1904,  and  di.scontiniK'd 
March  31,  1006.  It  is  located  4 miles  below  Ilotchki.ss,  Colo.,  on  the 
ranch  of  L.  Gorsuch,  and  replaces  flie  station  maintained  duriri}; 
1903  at  the  liighway  bridge  one-half  mile  east  of  Hotchkiss  and 
abandoned  because  of  unsatisfactorv’  conditions.  The  conditions  at 
this  station  and  the  liench  marks  are  described  in  Water-Supply 
Paper  No.  1 75,  page  1 15,  where  are  given  also  references  to  publications 
tliat  contain  data  for  previous  years. 


gaije  heif/hl , in/iel,  nf  .\orlh  Fork  o/dunninon  Uiirrnrur  Colo.,  for  190H. 


Kay.  ^ 

Jan.  Keb.  , 

1 

Mar.  1 

Drty. 

Jan. 

Feb. 

1 

1 *>30  1.95  ; 

i.ss  1 

17 

2. 25  ! 

1 1 

' loo 

2 ! 

2. 30  I.  95 

' 1.80  ' 

’ 18 

2!  IS  ! 

1.98 

3 

2. 25  2. 00 

1 1.  78  ' 

19 

1 2.20  ' 

1.  95 

4. ..  . 1 

' 2. 25  2. 02 

1.  75 

20 

2.25 

1.95 

5 

2. 20  2.  as 

1.75 

.21 

120  i 

1.90 

6..  . . i 

1 Z20  2.10! 

' 1.80 

22 

2.1,1 

1.92  ' 

7 . 1 

2. 15  2. 10 

1.85 

23  

1 10  1 

1.  95 

s 

2.  IS  2. 10 

1.85 

24  ... 

lOK  i 

1.92  ' 

9 

2.22  2.05 

1.90 

25 

ia5 1 

1.88  ' 

JO 

2.30  2.05 

1.  90 

20 

100 

1.  88 

11 

2.  32  2. 10 

2.00 

27  

1 00 

1.88  1 

12..  . 

2.35  2.  JO 

2.00 

28 

1.  85 

J3 ! 

2.  40  2.m  , 

2.05 

29 

100 

1* 

1 40  2.  02  1 

2.28 

M) 

100 

IS 

' 2.38  2.02  1 

2. 10 

31 

2.00 

. 

2: 32  1 2. 02 

2.00 

Mar. 


2.00 


1.90 
2.25 
2.  15 
2. 10 
2.25 
2.50 


X 10 
2.55 
2.55 
2.50 
2.  45 
2.5K 


t^NCOMPAHCFltE  HIVER  NEAR  (*OLO\A,  TOLO. 

This  station  was  establisheil  April  !),  1904.  It  is  located  at  the 
private  road  bridge  of  .1.  .M.  Duckett,  in  T.  47  .N.,  K.  .S  W.,  one-half 
mile  above  Kldredge  siiling  on  the  Denver  and  Kio  Grande  Railroad 
and  3 miles  above  Colona,  Colo.  It  is  best  reached  by  driving  from 
Montrose.  The  station  replaces  one  that  wa.s  establislied  .\ugust  10, 
1903,  at  Kettle’s  bridge,  1 mile  .south  of  Colona,  to  take  the  place  of 
the  original  station,  which  was  located  one-half  mile  northeast  of 
Colona.  Roth  of  these  stations  were  abandoned  because  of  unsatis- 
factory conditions.  The  coiulitions  at  this  station  and  the  bench 
marks  are  described  in  Water-Siip[)ly  Pa|)cr  No.  175,  |>age  120,  where 
are  given  also  references  to  publications  that  contain  data  for  jirevious 
years. 

hijtrfutrife  meaniirtmrjitft  of  Vncon\iHihfjn'  Hinr  mar  ('oUmn,  i'uh}..  i/i 


Jlviirographor. 

WiilUi. 

.\n*ii  of 
.•MftiOIl. 

<biue  ! 
height.  ' 

I>iK. 

churg*'. 

April  15 

May  8 

June  1 

June  22 

U.  I.  Mi***ki*r 

do 

do 

do 

1 Frft. 

1 45 

47 

47 

47 

S(f.  //. 

CiO 

112 

121 

191 

Fffl. 

1.  42 

2.  is  , 
2,  48  1 

188 

792 

1.120 

Digitized  by  Google 


92  SURFACE  WATER  SUPPLY,  1906. 

Daily  yage  height^  in  feet,  of  Uncompahgre  River  near  Colona^  Colo.,  for  J906. 


t 

2 

3 

4 

5 
U 

7 

8 
9 

10. 

n 

12 

13 

14. 

15 

16. 


Day. 


I Apr. 


I 

I, 


1.42 

1.45 


Mtty. 

June.  . 

1 

Day.  Apr. 

May. 

1. 75 

'2.50 

17.... 

i 1.60 

Z53 

1.70 

2.30 

18.... 

' 1.6S 

2.70 

1.70 

2.50 

19... 

1. 70 

3,00 

2.00 

2.30 

20.... 

1.68 

2.90 

2.35 

2.55 

21.... 

5 1.  95 

2.75 

2.35 

2.50 

22.... 

* 2.25 

2.85 

2.35 

2.fj0 

23... 

2.55 

2.70 

2.50 

2.55 

24.... 

‘ 2.  30 

Z.50 

2.  45 

a.  15 

2,00 

2.50 

2.35 

3.35 

26.... 

2. 00 

2.20 

2.35 

27.... 

1.90 

2.50 

2.55 

28 

1.85 

2.80 

2.  45 

29 

1.85 

2.  70 

2. 20 

30. . . . 

1 1.85 

2.55 

2.25 

31.... 



2.i5 

2.45 

1 

1 

Note.— Th(*  eugn  was  displaced,  the  l>t*nch-mark  destroytHl,  and  the  channel  ohangiKl,  alKiiit  June  10, 
records  after  that  date  ar^*  of  no  value. 


UNCOMPAHGRE  RIVER  AT  MONTROSE,  COLO. 

This  station  was  established  April  22,  190.3.  It  is  located  at  the 
iron  highway  bridge  west  of  Montrose  and  one-fourth  mile  west  of 
the  Denver  and  Rio  Grande  Railroad  near  Haskell  Park.  The  con- 
ditions at  this  station  and  the  bench  marks  are  described  in  "Water- 
Supply  Paper  No.  17.5,  page  122,  where  are  given  also  references  to 
publications  that  contain  data  for  previous  years. 


Ditcharye  vuastirrmfnU  of  Uncovtpahgre  IHver  at  Montro$e,  Colo.,  in  I90S. 


1 

Date.  1 

1 

Hydrographer.  I 

Width. 

1 Area  of  ! 
{ section. 

Ga^ 

hei^t. 

Dis- 

charge. 

April  14. 

1 

Feel.  ! 
31  1 
,35  1 
40  i 
42 

Sq./l. 

33  1 
82 
87  1 
106  ' 

F(€t. 
1.85  1 
3-32 
3.50 
3.89 

Sec.~/t. 

47 

3.S0 

' 414 

542 

May  7 

do 

Daily  gage  height,  in  feet,  of  Vneompahgre  Hirer  at  Montrose,  Colo.,  for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.00 

2.15 

2.08 

2. 15 

2.48 

3.50 

3.00 

2.70 

1.68 

2.35 

2.20 

2.48 

2 

2.00 

2.08 

1.98 

1.95 

2.4.S 

3.62 

3.40 

2.85 

1.80 

2.20 

2.25 

2.50 

3 

2.26 

2. 12 

1.75 

1.92 

2.45 

3.30 

3.as 

2.70 

1.70 

2.25 

2.05 

2.50 

4 

2.ai 

2.08 

1.92 

1.95 

2.85 

3.05 

2.88 

2.00 

1.62 

2.12 

2.15 

2.60 

5 

2.30 

2. 10 

1.92 

2. 10 

3.15 

3.62 

2.75 

2.55 

1.55 

2.15 

1.90 

2.55 

6 

9 9S 

2. 10 

1.88 

2.00 

3.30 

3.,S8 

2.58 

2.35 

1.50 

2.  OS 

1.9K 

2.45 

7 

2.08 

2.  OH 

1.90 

2.35 

3.45 

3.(K) 

2-45 

2.20 

1.52 

2.02 

1.95 

2.40 

8 

2.22 

2.06 

1.88 

2.18 

3.62 

3..SK 

2.78 

2. 10 

1.62 

2.02 

2.00 

2.35 

9 

2.25 

2.02 

1.98 

2.15 

3.90 

3.80 

2.92 

1.98 

1.95 

2.00 

1.95 

2.45 

10 

2. 15 

2.08 

2.00 

2.40 

3.  as 

4.55 

2.60 

1.95 

1.88 

1.95 

1.98 

2.4S 

11 

2.20 

2.  as 

2.05 

2.42 

3.80 

5.10 

3.05 

1.92 

1.90 

1.90 

2.05 

2.50 

12 

2.00 

2.  ft) 

1.96 

2.18 

3.88 

5. 45 

3.18 

1.90 

1.95 

1.85 

1.92 

2.50 

13 

2.08 

2.  as 

1.95 

1.98 

3.32 

5.88 

3.10 

1.95 

1.92 

1.90 

1.92 

2.4S 

14 

2.05 

1.95 

2.00 

1.98 

3.12 

5.45 

3.18 

2.12 

2.02 

1.90 

1.92 

2.38 

15 

2. 10 

2.02 

1.90 

2.05 

3.08 

5.60 

3.10 

2.10 

2.35 

1.96 

1.82 

2.2K 

16 

2.00 

2.05 

1.90 

2.08 

3.45 

5.75 

2.95 

2.  as 

2.78 

1.92 

1.92 

2.20 

17 

2.10 

2.0H 

1.82 

2.28 

3. 5S 

5.75 

2.72 

2.12 

2.25 

1.98 

1.90 

2.25 

18 

2.10 

1.95 

l.SS 

2.50 

4.02 

4.80 

2.90 

2.25 

2.  as 

1.95 

2.05 

2.25 

19 

2.22 

2.00 

1.88 

2.5S 

4.30 

4.('i0 

2.75 

1.95 

2.C« 

1.80 

2.02 

2.35 

20 

2. 10 

2.02 

1.75 

2.52 

4.55 

4.85 

2.88 

1.95 

2.05 

1.951 

2.0S 

2.3S 

Digitized  by  Google 


GUNNISON  RIVER  DRAINAGE  BASIN 
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Iknl^gagthrigh^in/fetyof  UneomjKihgrr  Hivfrat  Montroxf^  ('olo.^for  1iH)S — Continue<l. 


Day. 

1 J*n. 

Feb.  Mar. 

Apr. 

May. 

June.  > 

July. 

Auk- 

Sept. 

: Oct. 

1 

Not. 

Dec. 

"i. 

...  2.18' 

1 2.00  * 1.9S  ! 

2.88 

: 4.15 

3.fC 

2.80 

2.25 

2.10 

2.05  1 

2.15 

2.35 

. . 2.10 

2.02  2.02 

3.22 

4.28 

3.88 

; 2.6.5 

2.20 

2.05 

1.95  ' 

2.15  1 

2.35 

a 

...  2.50 

1 1.98  2.10  ' 

3.00 

4.02  1 

3.80 

2.75 

2.05 

1.82 

2.a5  1 

, 2.^5 

2.30 

24 

..  2.06, 

1.90  2.30  : 

3.70 

3.82 

3.60 

1 3.25 

2.30  1 

1.90 

2.05  i 

' 2.40 

2. 12 

25 

...j  2.00 

1.90  2.25 

3.20 

3.65 

3.4.5 

! 2.90  ^ 

2.05 

2.40 

2.15  i 

2.20 

2.32 

...1  2.05  ' 

1.92  2.15  i 

2.85 

3.48 

3.52 

2.75  1 

1.92 

2.25 

2.25 

2.35 

2.35 

C7. 

. ' 2.0K 

1.H2  2.12 

2.55 

3.25 

3.35 

i 3.15  1 

1.92 

2.  .50 

' 2.20 

2.40 

2.30 

. 2.02  i 

2.08  2.10 

2.65 

3.70 

3.20 

3.25 

1.88 

2.45 

2.35 

, 2,50 

2.30 

:» 

2.06  ' 

2.12 

2.70 

3.0.5 

1 3.00 

3.05 

1 2.1.5 

2.52 

2.2.5 

.» 

...j  2.08  ' 

2.02 

2.72 

3.58 

: 3.40 

3.08  ^ 

1 1.88 

2.35 

i 2.a5 

2.48 

2-. TO 

31 

..J  2.00  ! 
1 1 

2.00 

1 : 

i 

3.50 

! 

1 2.80  1 

i 1 

1.68 

1 2.15  ' 

, 2.40 

Hatiwj  tabUs/or  Unrompnhffre  Hirer  at  Montrose^  Colo. 

JANUARY  1,  190S,  TO  APRIL  22,  IfW.a 


Dis-  Ga^  Dia-  ^ Ga«e  | Di»-  Gasp  i Di»>  Gacp  I Din-  ^ 

hfi^t.  charge,  height,  charge.  ^ height,  charge,  height,  j charge,  height.  I charge. 


1 Fret. 

See.‘fl. 

Ftrt. 

Sec.‘ft. 

Ffft. 

Sec.-fi. 

Ftft.  I 

Scc.-/f.  1 

Ffft 

SfC.-ft. 

1.70 

32 

2.  to  1 

1 ^ *1 

2.40 

Ill 

1 2.70  1 

163  1 

3.00 

231  1 

1.80 

39  1 

2.20  ! 

82  |! 
1 96  ' 

2.50 

127 

i 2.H0  1 

1K4 

3. 10 

257  i 

l.» 
1 2.00 

57 

2.30 

2.60 

144 

2.90 

207 

3.20 

285 

i 


APRIL  2J.  190H.  TO  DECEMBER  31.  lUOti.  ft 


1.50 

32 

2.20 

116 

2.90 

262 

3.(i0 

4«d 

4.fO 

850 

l.tiO 

40 

2.30 

133  ! 

3.00 

288 

3.70 

493 

4.80 

970  : 

1.70 

50 

2.40 

151  i 

3.10 

315 

3.80 

526 

5.00 

1,125  ' 

l.W 

61 

2.50 

170  ' 

3.20 

343 

3.90 

560 

5.20 

1,300 

1.90 

73 

2.60 

191  1 

3.30 

371 

4.00 

595 

5.40 

1,500 

2.00 

86 

2.70 

213  : 

3.40 

400 

4.20 

671 

5.r^ 

1.725 

2. 10 

100 

2.80 

237 

3.50 

430 

4.40 

755 

5.80 

1.970 

. J 

•TbUtabh^U  applicable  only  for  open-channel  condition*.  It  Is  ba.^M  on  one  discharge  measurement 
nude  during  1906  and  the  form  of  previous  curves  and  is  not  well  defined. 

ftThis  table  is  applicable  only  for  open-channel  conditions.  It  is  liase<l  on  discharge  measurements 
nude  during  1904>1^  and  Is  well  defined  between  gage  heights  2 feet  and  4 feet. 


Monthly  dhseharge  of  Uncompahgre  River  at  Montrose^  Coh.,  for  1900. 

{Drainage  an>a.  dti.l  square  miles.] 


Dl.schargo  In  wvond 

1-feet. 

U un-olT. 

Month. 

Maximum. 

1 

Minimum. 

Mean. 

aen*-fei*t. 

Se<v  ft.  per  1 
sq.  mue.  j 

Depth  in 
inches. 

January  

127 

57 

1 71.9 

4.420 

0.127 

0.15 

February 

76 

47 

60.6 

3.370 

0.107 

. H 

Marrn 

96 

36 

' 56.0 

3,  *)0n 

0, 101 

. 12 



493 

49 

150 

8.930  1 

0 265 

.30 

825 

liiO 

4.56 

28.000  1 

0. 807 

.93 

June 1 

2,070 

288 

796 

47.400  j 

1 41 

1.57 

Juljr 1 

461 

IIO 

276 

17.000  ' 

0.488 

.56 

'uiput 1 

250 

48 

in 

1 6.820 

0.196 

.23 

September 

232 

32 

93.1 

5. 540 

0.165 

.18 

^Jetober ' 

142 

fil 

IN. 9 

5.H40 

0.168 

. 19 

Xovemtier 

174 

1 ^ 

105 

6.  460  1 

0.  186 

.21 

Dwemher 

191 

i 116 1 

1 148 

9. 100 

0.262 

.30 

The  year ' 

1 2,(170 

32 

2ir2 

Mii.niW) 

..V>7 

4.85 

N’ore.— Values  are  rHte<l  ns  follows:  January  to  March,  August  to  DecemlK'r,  fair;  -April  an<l  July, 
r«d;  May  an«l  June,  excellent. 
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UNCOMI’AUGHE  HIVEK  AT  DELTA,  COLO. 

Tlii.s  .station  was  establislipd  Aj)ril  2!),  1903.  It  was  originally 
Iwatod  at  a liighway  bridge  one-fourth  mile  above  the  Denver  and 
Kio  Grande  Railroad  bridge,  but  on  November  17,  1903,  the  station 
was  removed  to  the  Denver  and  Kio  Grande  Railroad  bridge,  one- 
fourth  mile  northwest  of  the  Denver  and  Rio  Grande  Railroad  sta- 
tion, in  order  that  the  measured  di.seharge  of  the  river  might  include 
the  mill-ditch  waste.  Excluding  the  discharge  of  sea.sonal  high 
water  in  !May  or  June  and  an  (X-casional  rise  from  local  stoniis,  the 
water  passing  this  station  is  entirely  seepage  water  from  irrigation 
above.  The  conditions  at  this  station  and  the  bench  marks  are 
described  in  Water-Supply  Paper  No.  17o,  page  125,  where  are  given 
also  references  to  publications  that  contain  data  for  previous  years. 

Itinrhanjc  mrasurrmenla  of  VnrompahriTc  Hirer  at  Pella.  Colo.,  in  1906. 


I I 


Hytlropraphrr. 

1 wiilth. 

AiVrt  of 
si-clion. 

(Jago 

hdght. 

a c 

1 

Frfl. 

Sq.  II. 

Ft  ft. 

April  13 

. H I M.H-krr 

5.'» 

51 

1. 15 

fd 

M ’hv  S 

(In 

»w> 

170  1 

3.  JO 

Mjy  9 

do 

li.*) 

170  1 

3.  IN 

M4 

May  30 

do 

1 5 

IS4  1 

3.25 

VtO 

May  31 

do 

<5 

17J  1 

' 3.01 

J>aily  y<uff  hciyht.  ni  ffd,  r.f  Vncompahyr*’  l^iver  at  Ihlta.  Volo.,for  IIHMk 


- ' 

- - 

Day. 

Mar. 

Apr. 

May. 

.him*. 

July. 

Au«, 

S«>pl. 

Oct. 

Xnv. 

1 

1.51 

0.H.N 

1.N2 

2 83 

1.82  ' 

1.47 

0.98 

1.63 

l.M 

■> 

1.42 

O.HN 

l.M 

2.  <8 

1.81 

1.80 

1.08 

i.ai 

1 83 

3 .... 

1.36 

0.(A) 

1.62 

2. 62 

1.68  ' 

1.  76 

1. 10 

1 56 

4 

1.37 

0. 95 

1.71 

2.48 

1.60 

1.67 

1.10 

1..50 



1.37 

0.  w 

2 37 

2.  .53 

1.48 

1 JiO 

1.04 

1.49 

fi 

1.31 

0. 

2 57 

•.>.:« 

1.22 

1.67 

1.02 

T 

1.2N 

0. 96 

2,  !rj 

2. 40 

1. 17 

1.47 

i.ai 

1..52 

K 

1.22 

I.IN 

3 07 

2 24 

1.39 

1.36 

1.01 

1..51 

1 . 27 

1.02 

3.27 

2.22 

1.18  1 

1.2.5 

1.01 

10 

i.ifl 

1. 01 

X2I 

2.  .50 

1.06  1 

1. 1.5 

l.OO 

1.40 

n 

0.  W 

I. 41 

3.  25 

3. 0.5 

1.06 

l.fM 

i.or> 

1..36 

12 

l.Oh 

1.40 

3. ;« 

3.28 

1.21 

1.95 

1.04 

i.as 

1. 10 

1.  16 

3,36 

1. 16 

11 

i.2;i 

0,9.8 

3. 17 

3.91  ^ 

1.0!>  1 

1.04 

1.01 

1.41 

1.12 

2.  91 

3.70 

1.26  1 

1 23 

Hi 

i.ni 

0.9) 

2 

3.71 

1.20 

1.09 

1.67 

1. 11 

17.  

1 . 02 

0 91 

3. 25 

3. 87 

1.  i.'i  1 

1.0»i 

1.91 

1.40 

l« 

1.01 

1 . ;«) 

3.48 

:i  77 

1.09 

i.ii 

1..M 

1.38 

10 

0. 97 

!..'/» 

3.  6.5 

3. 06 

l.:i8 

1. 10 

1.42 

1.37 

20 

0. 9S 

1 . .59 

3. 82 

3.(N) 

1.30 

1.04 

1.37 

1.52 

21 

l.fNi  * 

1.87 

3.  92 

2.78  ' 

1.27 

1.07 

1.39 

1.65 

I.IN 

2.  Hi 

3 80 

2-  .52 

1.20 

1.34 

1.36 

l.fv5 

■£i 

I.IN 

2.  91 

3 .'rfi 

2 54 

1.  14 

1 56 

1.36 

1.63 

21 . 

1 14 

3-  22 

3 «vi 

2 :i9 

1.  19 

i.:w 

1.41 

1.71 

25 

1.27 

2.  61 

f.  10 

2.  22 

1..58 

1 20 

1.48 

1.70 

2T. 

1.28' 

2-  29 

.3. 37 

2. 17 

1.25  , 

1.  15 

1.G9 

1.7.5 

27 

I.2?* 

10 

3 02 

2.09 

1 50 

1.  13 

1.80 

1.79 

1.  14  , 

I.M< 

;i.  15 

1.95 

1 ii:t 

1.06 

i.ii' 

2 (Cl 

3.  12 

30 

I.Ol 

1.72 

3.  26 

1, 87 

31 

0. 02 

;ui> 

1.61 

liiu 

1.73 

.. 









Noth.  riviT  whs  witli  in*  ihirinp  .itiiiUiiry  :in<l  h«'l>nmry. 
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Rating  table  for  Vncomp(thgrc  Hirer  at  Delta,  ('olo.^far  11H)6. 


(iage 

Gage 

i Dis- 

Gage 

Dls- 

(fHgC 

1 Dis- 

Gage 

ni»-  ' 

height. 

charge. 

height. 

' chaise. 

height 

. j charge. 

hpignt. 

charge. 

height. 

charge. 

I'fft. 

Srr.^ft. 

Ffft.  , 

, Sfc.-ft. 

Feet. 

Ser.-ft. 

, Feet. 

, Ser.-/I. 

, Feet.  1 

Sec.-ft. 

0. 1»» 

27 

1.60 

’ lo2 

2.  .10 

383 

.f  3.00  1 

rk 

, 3.70  1 

! I.IW 

i.no 

3S 

1 i.7n 

170 

2.40 

3.  10 

785 

1 3.80  1 

! 1.3«5 

I.  10 

.•il 

1 1 SO 

20K 

2.’>0 

1 470 

3.20  ' 

1 845 

1 3.W  ' 

l,34.'i 

J.» 

67 

l.HO 

23l» 

2.60 

' 5i.*i 

3.30 

010 

1.00 

1.42=i 

I..10 

K.’> 

2.00 

272 

2.70 

, m 

1 .1.40  , 

975 

( 4.10 

1.510 

1.^0 

las 

.2. 10 

307 

2.80 

1 61.> 

3..V)  : 

1,(M5 

i.:o 

12K  ' 

2.20 

1 3M  [ 

1 2. «) 

670 

1 

1 3.60  ! 

1,115 

■|  j 

N'»te.— Tho  above  table  l»  applicahlo  only  for  op<*n-ohann«‘l  conditions.  It  is  has(>cl  on  discharge 
mp»»urem»'nl»  made  during  1904-1'X)6  and  is  w«*!l  dcOned. 


Mtmthhj  (iiscliQTge  of  Vjicomjxikgre  Hirer  at  Tielta,  Colo.,  for  190b. 
I Drainage  arm,  l.l.'V)  square  miles.] 


Dlschargt*  In  wcoiui-feel. 

Kim-ofT. 

ilonth.  1 

Maximum. 

Mliiirnuni. 

1 Mean. 

1 Inl  111 
acre-feet. 

J>ec.-ft.peri 
sq.  mile.  ^ 

Depth  in 
Inchc.s. 

March I 

I.IO 

29 

65. 6 

i,(m 

.0.58  ' 

.07 

-\pril 1 

1 8*.S  1 

25 

I7.«) 

10,400  { 

. l.Vi 

.17 

May 1 

1 1.510  1 

157 

827 

50.S00  ’ 

.732 

.84 

June 

i.m  ' 

205  ; 

629 

37,400 

..V»7 

.62 

July ; 

230 

46 

108 

6,810  1 

.0*16 

. 11 

.Vugust - 

208  ; 

37 

K2.8 

•i.OOO  i 

.073 

.08 

.’^ptember 

242 

36 

97.7 

.5.810  ' 

.086 

.10 

Getober j 

221 

97 

145 

8,  <120 

. 128 

.15 

The  wrlod 

12!*.  000 

Note.  Values  arc  ralixl  as  follows:  May  and  Juno,  cxcidlent:  reinain<l»'r  of  the  |M-*riod.  good. 

COLOUAIK)  RIVKR  DHAIXAGK  BA81X  BKTWKEX  Jl'XC’TION 
OF  ORAXn  AND  <;REEN  RIVERS  AND  YUMA. 

COLORADO  RIVER. 
i)Ks<'nii*'rioN  t>K  Kfvt:K. 

From  the  junction  of  Grand  and  Green  rivers  tlie  ('olorado  flows 
southwest  ward,  passes  across  the  nortliwestern  corner  of  Arizona, 
then  turns  to  tlie  soutli  and  for  tlie  remainder  of  its  course  forms  a 
part  of  tlie  sinillieastern  houndarv  of  Nevada  and  California  and  the 
western  houndary  of  Arizona.  It  emjities  into  the  Gulf  of  California 
about  flO  miles  below  Yuma,  Ariz.  The  canyons  through  which  it 
flows  are  world  famed  and  need  not  here  he  described. 

The  Colorailo  has  been  called  the  Nile  of  America,  and  like  the 
Nile  it  is  subject  to  an  annual  summer  rise  which  comes  at  the  time 
when  it  is  most  needed  for  irrigation.  It  is  of  interest  to  compare 
the  Colorado  with  Nile  and  Susijuehanna  riveix.  The  Nile  is  similar 
in  type,  while  the  Su.squehanna  shows  the  difference  in  flow 
lietween  arid  and  humid  regions.  Tn  the  eomjiarison  a normal  year 
hasiul  upon  records  of  the  past  ten  years  for  the  Colorado  and  Sus- 
quehanna rivers  and  such  data  as  coidd  he  found  in  regard  to  the 


Digitized  by  Google 


96 


SURFACE  WATER  SUPPLY,  1906. 


Nile  liavo  been  used.  The  Colorado  has  been  taken  as  the  standard 
of  comparison. 

The  Nile  has  .5.7  times  the  drainAge  area  and  the  Susquehanna 
about  one-eighth  the  area  of  the  Colorado. 

The  rainfall  in  the  Nile  basin  is  .‘J.S  times  greater;  that  in  the  Sus- 
quehanna basin  is  4.5  times  greater.  The  run-off  per  square  mile 
from  the  Nile  basin  is  1.9  times  greater;  that  from  the  Susquehanna 
basin  is  37  times  greater.  The  ratio  of  run-off  to  rainfall  in  the  Nile 
basin  is  2 times  smaller;  that  of  the  Susquehanna  basin  is  8.2  times 
greater. 

The  di.scharge  of  the  Nile  is  10.8  times  greater;  tJiat  of  the  Su.s- 
quehanna  is  4.5  times  greater. 

The  ma.ximum  flow  of  the  Colorado  is  from  70,000  to  110,000 
second-feet  anil  occurs  in  May,  June,  or  July;  for  the  Nile  it  is  al)out 
.353,000  second-feet  and  occurs  about  the  first  of  Septemljer;  for  the 
Susquehanna  it  is  from  200,000  to  400,000  second-feet  and  occurs 
during  March,  April,  and  May. 

The  minimum  flow  of  the  Colorado  is  from  2, .500  to  3.000  second- 
feet  and  occurs  during  January  and  February;  that  of  the  Nile  is 
about  14,500  .second-feet  and  occurs  about  the  end  of  May;  for  the 
Susquehanna  it  is  from  2, .500  to  5,000  second-feet  and  occurs  in 
September  and  October. 

The  mean  flow  of  the  Colorado  is  about  10,700  second-feet;  for 
the  Nile  it  is  about  11.5,800  second-feet;  for  the  Susquehanna  it  is 
about  43,000  second-feet. 

The  water  of  the  Colorado  carries  an  immen.se  amount  of  sediment, 
reaching  as  high  as  2,000  parts  of  .sediment  to  100,000  parts  of  water. 
Prof.  K.  II.  Forbes,  in  Bulletin  No.  44,  University  of  Arizona  Agri- 
cultural Kxperiment  Station,  says: 

On  tlie  of  the  profile  <-onstrui  te<l  from  availatjlc  data  for  the  volume  of  flow 
of  the  Colorado,  and  of  the  year's  silt  determinations  made  in  the  laboratory,  it  is 
estimated  ronaert'atively  that  the  river  duriiij;  1900  brought  down  alsmt  61,0t)0.000 
tons  of  sedimentary  material,  which,  eondensetl  to  the  form  of  solid  rwk,  is  enough 
to  rover  20.4  afpiare  miles  1 fisit  deep,  or  to  make  about  104  square  miles  of  recently 
settled,  submcrgisl  mud  1 fisjt  deep,  rn  koning  the  whole  amount  of  mud  for  the  year 
to  average  0.2  times  the  bulk  of  the  solid  sediment. 

A cimiparativcly  small  amoiint  of  land  is  irrigated  by  the  waters 
of  the  Colorado,  owing  to  the  fact  that  the  stream  and  its  tributaries 
are  sittiated  so  far  below  the  level  of  the  irrigable  lands  as  to  render 
their  diversion  extremely  dillictilt  or  impracticable.  There  are  two 
puiii])ing  plants  that  lift  water  for  irrigation  at  Yuma  ami  several  at 
other  points  on  the  river  above  5’iima.  The  Imperial  canal  diverts 
water  from  the  river  at  a point  about  10  miles  by  river  below  Yuma. 

The  princiitid  tributaries  of  the  ('olorado  below  the  Grand  and 
Green  are  San  Juan,  Little  Colorado,  Williams  Fork,  and  Gila  rivers, 
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which  enter  from  the  east,  and  Virpn  River,  wiiich  enters  from  the 
west.  With  the  exception  of  Virgin  River  and  Williams  Fork,  these 
streams  and  their  various  tributaries  are  described  in  other  parts  of 
this  report. 

COLORADO  RIVER  AT  HARDYVILLE,  ARIZ. 

This  Station  was  established  May  11,  lOO.'j.  It  is  maintained  in 
coopieration  with  the  State  of  California,  and  is  located  one-fourth 
mile  above  the  deserted  town  of  llardyville  anil  7 miles  above  Fort 
Mohave,  Ariz.  The  conditions  at  this  station  and  the  bench  marks 
are  described  in  Water-Supply  Paper  No.  17.5,  page  12S. 

hisrhnnjr  nuaxuremenU  of  Colorado  Rirer  at  Ilardyvillf , .Irii.,  in  1906. 


Dnte. 


Hytlrttgruphcr. 


JanUAiy  1 . . ♦ . . C.  \V.  Jenkins. 

J&Duarv  7 do 

JAimarV  14 do 

Jano&n'  21 do 

January  28 do 

February  5 do 

Fehmar>*  12 do 

February  25 do 

ICareh  4 ' do 

March  11 do 

March  18 do 

March  25 do 

April  1 ; do 

April  8 do 

April  IS do 

April  22 do 

April  24  ... 

Mar  3... 

MaVe... 

Mar  13 


Murphy  and  I.rW. 
Lee  anil  Jenkins. . 

C.  W.  Jenkins 

do. 


May  20 C.  H.  Lee 

May  27 C.  W.  Jenkins. 

June  3 do 

June  9 do 

June  Ift do 

July  1 F.  T.  Cavin. . . 

July  8 l^andCavln. 

July  15 F.  T.  Cavin. .. 

July  22 do 

July  29 do 

Aufust  5 do 

August  11 do 

August  18 do 

August  25 do 

September  I do 

Seplemlter  8. do 

Septeniher  15..! do 

September  22  ..j  C.  J.  rtnink. . . 

Septemtier29  do 

October  6 do 

October  13 ! do 

October  20 


..  ..do 


October  28 do. 

November  4.... 
November  10... 
Novemljer  17... 
November  24... 
December  1.... 

Decembers 

December  15... 
December  22. . . 
Deo9nber29... 


do. 
do. 
do. 

do 

do 

do 

do 

do 

do 


width. 

•Area  of 
section. 

Gaw 

height. 

Dis- 

chargr. 

Fret. 

Sq.  ft. 

Frrt. 

Sfc.‘ft. 

440 

1,530 

3.70 

3.4;<0 

430 

1,460 

3.50 

3,440 

4:» 

1,310 

a. JO 

.3,:i60 

435 

1,660 

4.15 

.5,900 

435 

1,H40 

4.50 

7,H50 

4:« 

l,t.80 

4. 10 

5,110 

4il5 

1,720 

4.40 

6,  .390 

4;i5 

1,.590 

4.  3) 

6,. 350 

372 

1,470 

4. 10 

5,710 

.375 

1,460 

4.20 

1,.520 

445 

3,180 

6.40 

19,400 

445 

2,6.30 

5.80 

12,800 

455 

4,:c.»o 

7.50 

30,000 

455 

3,600 

6.00 

21,500 

455 

3,7.5il 

7.30 

24,100 

470 

4,480 

8. 10 

32, 3X* 

470 

5,010 

8.H4 

37,, 500 

4fitt 

5,110 

9.00 

40,800 

470 

4,600 

8. 70 

33,100 

4>C) 

7,01*0 

11.20 

67,310 

497 

7,1*60 

11.90 

6.3,700 

550 

9,400 

14.60 

92,  mo 

rioi) 

10,7(*0 

14. 05 

96,200 

rioo 

10. 4<«* 

13.10 

92,000 

500 

9,  <*60 

14.40 

109, IMX) 

470 

H.snn 

10.35 

6:1,7(10 

470 

7,0*10 

9.  .30 

47,. 500 

4fiH 

5,  .500 

K..50 

34,t'inO 

4<W 

5,^*'.I0 

S..56 

:pi.l<K) 

4M 

4.S00 

7.55 

27,600 

462 

4, <*70 

7.35 

24,400 

460 

3,540 

7.  <10 

19.  .500 

4.W 

3, <*70 

6.  45 

16,3*0 

452 

2,860 

6. 3* 

14,3*0 

4.54 

2,^K»<* 

6.  .50 

15,  .500 

4.50 

2,770 

6.  6il 

12,700 

4.V* 

2,. 53* 

6 . .50 

11,400 

460 

2,;m* 

6.  73 

12,100 

404 

3,110 

7.;» 

16,900 

46(t 

3,310 

7,  6.3 

16,000 

. 4.5,5 

2,470 

7.<K> 

12,000 

451 

2,1.50 

6. 75 

9,840 

452 

1,010 

6. 60 

8,400 

445 

1 ,o:«) 

6.  SO 

9,470 

461 

2,3*0 

7.  30 

12,*s00 

4.5S 

2,180 

7.  15 

10,300 

455 

1,*HX* 

6.85 

9,430 

4.50 

1,7.50 

6. 70 

7,720 

470 

3,43) 

8.48 

2:i,;joo 

451 

2,410 

7. 25 

11,. 300 

449 

l,Wii* 

6.  W* 

9,2.30 

.T.»S 

I.W) 

6.50 

7,160 

2-168G—IUR  211—0 
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Daily  gaye  height,  in  feci,  of  Colorado  River  at  l/ardyville.  Arts.,  for  190€. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

J uly. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

4.  4 

7.85 

9.5 

13.2 

10.25 

8 5 

865 

87 

2 

3.  .50 

4.1 

4.2 

825 

9.2 

13.8 

10.0 

7.4 

8 35 

7.5 

86 

86S 

3 

3.5 

4.a5 

4.2 

7.9 

9.1 

14.0 

7.6 

8.35 

77 

8 7 

•1 

.3.4 

4. 1 

4. 1 

7.4 

9.2 

13.8 

. 

9.4 

7.5 

6.5 

7.7 

88 

8 85 

5 

3.35 

4.1 

4.1 

7. 4.5 

89 

13. 75 

9.4 

7.35 

85 

7.7 

875 

86 

6 

3.4 

4.1 

4. 1 

7. 1 

88 

13.8 

9.2 

7.2 

8 55 

88 

7 

3.  ,5 

4.2 

4.1 

8 85 

87 

13.6 

9.35 

7.0 

8.35 

7.4 

8 9 

7.45 

8 

i.35 

4.2 

4.2 

6.9 

81 

13.3 

9.25 

7.1 

8 7 

7.3 

6.9 

&45 

0 

.13 

4.3 

4.2 

6.0 

87 

13.0 

9.35 

7.0 

87 

7.2 

7.0 

7.9 

10 

3.4.5 

4.4 

4.2 

6.9 

9.3 

1.3.1 

9. 1 

7.0 

87 

7.1 

7.3 

7.7 

U 

3.3 

4.25 

7. 1 

10. 1 

1.3. 25 

89 

7.ft5 

8.35 

7.1 

7.3 

12 

3.35 

4.4 

4.2 

7.1 

10.5 

13.5 

88 

6.K5 

86 

7.1 

.7.5 

13 

3.3 

4.4 

4.3.5 

7. 6 

11.05 

13.1 

88 

88 

8.35 

7.0 

7.3 

7.4 

14 

,3.4 

4.4 

4.5 

7.5 

11.85 

13.95 

8 45 

8 7 

8.35 

7.0 

7 

7.3 

15 

3.3.5 

4.3 

5. 1 

7.35 

11.9 

85 

8.55 

7 *.« 

H\ 

3.  4 

4.3 

7.4 

12.5 

14. 1 

8 35 

8.55 

8 9 

7 15 

17 

3.7 

4.3 

( ■».  4 

7.45 

12  75 

14. 6 

8 35 

6.  .35 

6. 5 

1.95 

7. 15 

8 95 

18 

3.S 

4.25 

6.35 

7.6 

12  6 

14.8 

8 5 

8 45 

8 6 

8K 

7.1 

895 

19 

3.9 

4.2 

5.9 

7.  6 

121 

1.5. 2 

8.. 55 

6.45 

89 

8S 

7.0 

89 

20 

4.2 

4. 1 

5.8 

7.6 

11.9 

15.4 

8»V> 

8 25 

6.7 

6. 75 

89 

89 

21 

4. 15 

4.2 

5.9 

7.9 

123 

1,5.0 

8 75 

8 2 

6.  it 

6. 7 

6. 85 

89 



4.5 

5.9 

81 

12  75 

15.0 

86 

8 1 

8 75 

8 7 

865 

8KS 

23 

4.4 

4.2 

5.8 



1.3.4 

14.  .35 

8 35 

8 3 

7.2 

87 

89 

8 75 

24 

4.3 

4.2 

5.8 

8.8 

13.7 

13.8 

8 35 

6.6 

7.0 

6.  85 

8 85 

8to 

25 

4.4 

4.3 

5.8 

8 9 

14.2 

13.1 

8 15 

8 2 

B.9 

8 6 

8 85 

855 

2<i 

4.5 

4.3 

6. 5 

9.2 

14.2 

12.  4 

8 2 

7.0 

86 

2T 

4.4 

4.3 

6.4 

9.8 

14.55 

11.85 

7.85 

7.0 

855 

885 

84 

28 

4.45 

4.4 

6.3 

10.4 

14.5 

11.6 

7. 65 

6. 35 

86 

89 

84 

29 

4.4 

JV.  ,55 

10.3 

11.2 

7.  4 

30 

4.4 

7.3 

10.0 

1.3.9 

ia6 

7.35 

8 5 

7.0 

88  1 

31 

4.3 



J3.  1 

_ 

1 

1 

Daily  iUscharge,  in  tteeond-fcel , of  Colorado  River  at  Jfardyville,  Ariz.,for  1906. 


Day. 

Jan. 

Fob. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

D«. 

1... 

3.  m 

6.100 

6.700 

33, 600 

45.900 

83.  .500 

62,  ('lOO 

25.000 

15,500 

17,800 

8.:«x) 

7.7JH 

2... 

.3.»K10 

5.600 

6.0(K» 

3(i.900 

42.900 

91,700 

.59.  (XX) 

25.  (XX) 

1.3.200 

16.  (XX) 

8,000 

6,H0U 

3.... 

,3. 1(K) 

5.200 

6.000 

32. 800 

41.800 

95.500 

.55.000 

29.  (NX) 

12.500 

17.  .500 

8.  (XX) 

6,7(W 

4.... 

2,90(1 

5.250 

5,7(X) 

27.:«)0 

41.;«K) 

94,. 300 

51.000 

27.  (XX) 

13.500 

16.800 

9.470 

6,000 

6.... 

2.850 

5,110 

5,700 

27,100 

»},400 

95.000 

.50.500 

24.400 

13.000 

10,(500 

8.900 

5.500 

6 ... 

.3, 100 

5.000 

5, 850 

23,8)0 

96.  .500 

47..5(X> 

21.. 500 

13,000 

15.800 

9,200 

6.000 

7 . . . . 

.3. 440 

.5.:w)0 

5.  tm 

21.100 

.34.000 

94.. 500 

4H.7(X> 

18.  ,500 

12.200 

13.  .500 

9,500 

10. 100 

8.... 

3, 1.50 

5..3*)0 

.5.700 

21..5(K) 

28.  .500 

93. 2tX) 

47. (XX) 

20. 700 

13.  (XX) 

12.800 

9,  .500 

23.100 

9.... 

.3.0.50 

.5.700 

5.  r».50 

21.. 300 

35.  «rf)0 

91.21X) 

47.. 500 

18.800 

13.«XK) 

12.100 

10.  (XX) 

14..500 

10.... 

3.300 

6,100 

5,  TOO 

22.100 

42.  .500 

92.000 

44.100 

19.100 

13.  (XX) 

11,700 

12.800 

13.000 

11.... 

,3.2»J0 

6.200 

5. 700 

22.800 

.52. 700 

9:1. 2(X) 

41. (NX) 

20.500 

12.000 

12.000 

12.700 

12,600 

12... 

3.250 

6. 4(K> 

5.S00 

22.900 

.58,. 500 

95.800 

39.  ♦W) 

17.S(X) 

12. (XX) 

i2.:ioo 

12.,5a) 

12.400 

13  ... 

3.200 

6. 2(K) 

6, 7(K) 

27.000 

U5.S00 

91. (XX) 

39.  (XX) 

18.  (XX) 

12. 100 

12.  (XX) 

12.200 

11.700 

14. ... 

3.  .500 

6. 200 

7. 500 

26. 100 

72.800 

1(X).(XX) 

34. 500 

17.  .'XX) 

12.100 

12.  (XX* 

11. .300 

11.300 

15... 

3. 450 

ti.0(X) 

10.  r«o 

24.600 

71.. 500 

100.000 

.34.8X1 

17.200 

12. 100 

11.700 

10.700 

11.300 

16.... 

.3.700 

6.850 

15.0rM) 

25. 200 

77.100 

101.  (XX) 

33.  .5(X) 

i7.:ioo 

11.700 

11.100 

10.(500 

10, 100 

17.... 

4.  .500 

6.100 

19.. 300 

25.700 

7.8.  (X)0 

185.  (XX) 

;i6.(MX) 

17. 8X) 

11.300 

10.800 

10.3IX} 

9.100 

IS.... 

4..S00 

5, 900 

19.(MX1 

27. 200 

72.:«)0 

no.  (XX) 

:i.5, 7(X) 

16.2(X) 

12.000 

io.;«x) 

10,200 

9.100 

19.... 

5, 200 

5.S00 

15. 400 

27.200 

(>i.(KK) 

11.5.0(X) 

:16..500 

in.  .500 

15.  (XX) 

10. 200 

9,  (XX) 

9.  (XXI 

20-.-. 

5. 700 

.5,  TiTX) 

14,. 300 

27,.30<) 

83.700 

116.000 

.37.2IX) 

14.(XX) 

12.  .500 

9,840 

9,200 

9.000 

21... 

5.9<¥) 

.5..S.50 

14.900 

30.200 

88.  .'00 

113.8M) 

:i9,7(X) 

13..5(X) 

10.800 

9.800 

9,000 

9.001) 

22.... 

7.,'«M) 

5.(100 

I4.:«K) 

.32. 2«X) 

73..5(X) 

113.000 

38.  rut) 

12.. 500 

1 1 . 8(X) 

9.300 

9.200 

8 900 

23.... 

7.<)0n 

6.000 

i3..5a> 

34. 100 

SI.  000 

lOtuIXX) 

:is.n(H) 

1.5.  (XX) 

16.500 

9.200 

9. 400 

8. 300 

24. . . . 

6. 700 

6.850 

1.3.  2)0 

37.100 

83.  oa) 

KX).(XX) 

:45. 71 X) 

20.:XN) 

H.(XH) 

8.900 

9.430 

7.  (XXI 

25 

7.200 

6.  .350 

12.XOO 

38.  .300 

H9.  .’XX) 

93.0(X) 

33, 8X) 

14.  ax) 

12.  .500 

8.  rxx) 

9,200 

7.(XX) 

26. . . . 

7.700 

<•>.300 

18.000 

41.700 

89.  .500 

85.000 

.32.64X) 

M.OOO 

1.3.  (NX) 

8.450 

9.200 

6.700 

27.... 

7.;«o 

6.:tnn 

i7.a)o 

4s.U)0 

92. 200 

79. 7lXi 

;«i.  .500 

14.  KN) 

13.  (HX) 

8.  200 

».a)0 

6,400 

2H .... 

7.700 

6. 700 

17.200 

.5.5.  U)0 

93. (NX) 

76. 700 

2.8.  .VN) 

1.5,  fXN) 

1.5.  (XX) 

8.  400 

9.500 

6.400 

29... 

7.200 

22.  .300 

.54.. 500 

Ul.UX) 

72..5(X) 

27.64X) 

16..*i(K) 

17.400 

9.400 

9,. 500 

7.1(0 

iW. . . . 

7. 100 

26. NOO 

.51,200 

89.000 

6(;.(xx) 

27. .VN) 

I6..5(X) 

19,.5(X) 

9.400 

8.SOO 

7.400 

31.... 

6. 700 

31.N00 

84.. 500 

27..5(X) 

l(i,.500 



9.400 

7.100 

Note.— The»»  discharges  were  obtained  by  th<‘  in<lirf»ot  method  for  shifting  channels. 
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yfonthly  ditcharyc  of  Colorofio  Hiver  af  Uartiyi  ilU,  Arxz.,for  1906. 


In  8econd*f(i**t  . 

Ma.xiimim.  Minimum,  j M>'an. 


TotAl  In 
Acn'-fwt. 


7.700 

6.700 


2.RV) 

5.000 


4.ion 
5.  V4) 


297.000 

327. 000 


Jmnutry 

February 

Mmrt-h 

5pril 

M4V...; 

Juop 

July 

-\u^t 

September 

Ocl*>l»er 

Nov»*mU*r 

Decfmbrr 

Tbo  ymr. 


Note.— The  alwve  value.<<  uiv  gtxvl. 


31.  MV) 

5.UV) 

12.  .KX) 

7.V;.  fVD 

55.  ♦«) 

21.100 

31 . MX) 

1.8MI.OOO 

93.  (VV) 

2H.  MtO 

.VX) 

3. 970.  (XX) 

116.000  , 

tVi.tVVI 

95. 3(M) 

5. 670.  (VV) 

62.)ino 

27..V)0 

40.  (XV) 

2.  4(X)  (XX) 

2!UVV)  1 

i2..'y>o 

18.  KK) 

1. 130.  (XV) 

19..500  1 

10.  MV) 

13.  4(N) 

797.  (XX) 

17.  MX)  1 

K.  2)K) 

11.7(X)  1 

719,  (XX) 

12,  MX)  ' 

K.  IVV) 

9.H70 

■W7.000 

23. 1(V) 

s.-sno 

9.  2ti0 

560.  mv) 

116.000 

2.850 

26.  41V) 

I9.2ix).ono 

SAN  JUAN  RIVER  DRAINAGE  BASIN. 


DESCRIPTION  OF  BASIN. 

San  .Juan  River  rises  amonp  the  snow  masses  lliat  erown  tlie  high 
peaks  of  the  San  .Juan  Mountains  in  southwestern  Colorado,  flows 
southwestward  into  New  Mexico,  then  swings  to  tlie  west  anil  north- 
west, passing  from  San  .Juan  County,  N.  Mex.,  across  the  extreme 
soutfvwestern  comer  of  Colorado  into  San  Juan  County,  Utah,  in  the 
southwestern  part  of  which  it  unites  with  the  Colorado. 

For  the  first  7.5  miles  of  its  course  the  San  .Juan  is  a typical  moun- 
tain stream,  hut  at  Canjon  I^argo,  N.  Mex.,  where  it  turns  westward, 
its  character  changes,  and  it  occujiies  a hroad,  winding,  sandy  chan- 
.nel  in  an  arid  valley,  bordered  on  each  side  hy  terraced  mesas.  Below 
the  mouth  of  Mancos  River  the  valley  narrows  and  the  river  liottom 
is  l)ounded  hy  ahnipt  lilufTs,  broken  and  cut  hy  dry  water  channels, 
and  merging  farther  on  into  the  walls  of  a deep,  narrow,  l>ox  canyon 
in  which  the  river  flows  to  its  end. 

The  drainage  area  includes  portions  of  four  States  and  Territories. 
Its  topography  ranges  in  tj^ie  from  mountainous  at  the  headwaters  in 
Colorado  to  the  tyj)es  exemplified  in  the  valleys,  iilateaus,  and  eroded 
mesas  of  Utah,  New  Mexico,  and  Arizona.  I.arge  areas  of  eru])tive 
riK-ks  occur  in  tlie  highest  iiortions  of  the  basin,  hut  the  ]iredominat- 
ing  formations  are  of  sedimentary  origin.  The  headwater  streams  are 
proteirted  hj'  fine  forests  of  sjiruce  and  yellow  pine  and,  at  lower  ele- 
vations, large  areas  of  aspen.  The  lower  basin  is  practically  barren 
except  for  an  extensive  growth  of  sagebrush,  scattered  cedars,  pinons, 
and  range  gras.ses. 

The  principal  trilmtaries  of  the  San  Juan  are  Navajo,  Piedra,  Pine, 
Florida,  Animas,  and  I.ia  Plata  rivers,  the  Animas  Jieing  the  most 
important. 

.Vnimas  River  has  its  source  in  tlie  region  above  Silverton,  ilraining 
portions  of  the  Needle  and  La  Plata  mountains,  the  former  being  the 
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most  nignjod  of  the  Rock}'  Mountain  ranges.  Tlie  river  flows  south- 
ward to  tlie  Colorado-New  Me.vico  line  and  thence  southwestward  to 
the  ])oint  where  it  join.s  the  San  Juan  at  Fannington,  N.  Mex.  The 
u])per  portion  of  the  basin,  above  Durango,  is  ver}-  mountainous  and 
funii.shes  the  greater  j)art  of  the  nm-ofT.  This  region  is  generally 
well  timbered  with  pine,  spruce,  and  aspen,  hut  large  areas  consist  of 
naked  granite  j)eaks.  Immediately  above  and  below  Durango  the 
valley  broadens  and  is  bordered  by  mesas  and  bluffs  cut  by  narrow 
canyons  and  covered  with  sagebnish  and  scattered  pines  and  pinons; 
along  the  stream  channels  cottonwoods  predominate.  The  rock.s  of 
this  region  are  chiefly  of  .sedimentary  origin.  The  soils  of  the  low'er 
valleys  consist  of  sandy  loam  and  are  very  fertile. 

La  Plata  River  rises  in  the  granite  masses  known  as  La  Plata  Moun- 
tains, about  2.5  miles  northwest  of  Durango,  Colo.,  and  flows  south- 
ward to  its  point  of  junction  with  the  San  Juan.  Its  drainage  basin 
is  a narrow  strip  parallel  to  and  adjoining  the  .Vnimas  basin.  The 
upj)er  portion  of  the  basin  is  a well-watered  and  forest-clad  moun- 
tain region  which  merges  southward  into  an  arid  mesa,  plateau,  and 
canyon  country.  La  Plata  Valley  proper  is  a narrow,  .shallow'  depres- 
sion from  Hesperus  down,  bounded  on  both  .sides  by  high,  broken 
table-lands  and  deeply  erorled  mountains.  The  lower  mountain 
slojies  are  covered  with  j)inon,  send)  oak,  and  cedar;  the  low'er  valleys 
suj)port  heavy  growtlis  of  sagebni.sh  and  chico;  the  upper  mountain 
slo])es  were  at  one  time  heavily  tind)ered  with  spnice  and  yellow  and 
white  f)ine,  but  these  forests  have  been  largely  removed  by  lumber- 
men. 

The  other  tributaries  of  the  San  Juan  need  not  here  be  described. 
Those  mentioned  are  i)orennial  streams  but  much  of  their  water  is 
diverted  for  irrigation  aiul  never  reaches  the  main  river.  In  addition 
to  the  perennial  streams  are  many  intermittent  creeks  throughout 
New  Me.xico  which  contribute  large  volumes  of  water  during  heavy _ 
storms. 

Much  land  is  now  under  cultivation  along  the  valleys  of  the  San 
Juan,  xVnimas,  Pine,  Florida,  and  La  Plata  riveis  and  the  smaller 
tributaries  in  Colorado.  Numerous  small  lakes  high  up  in  the  moun- 
tains tend  to  equalize  the  flow  of  some  of  the  tributaries,  and  many 
large  and  small  storage-re.servoir  sites  are  available  which  will  in  time 
be  develo])ed.  One  large  power  plant  has  been  constructed  in  this 
basin  and  others  are  contem|)lated.  The  hugest  dej)osits  of  lignite 
and  bituminous  and  coking  coal  to  be  found  in  the  West  arc  in  this 
drainage  area. 

SAN  .lUAN  RIVER  NEAR  EARMINCT<)N,  N.  MEX. 

This  station  was  establLshed  June  IS.  and  discontinued 

Septendier  22,  ItiOO.  It  was  first  located  near  the  Methodist  Indian 
school  about  3 miles  south  of  Farmington,  N.  Mex.,  and  about  2 miles 
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below  the  mouth  of  Animas  River.  On  May  1 1,  IhOfi,  it  was  removed 
to  the  new  suspen.sion  Iirid^e,  which  rej)hwes  the  old  one,  aliout  IJ 
miles  above  the  orifjinal  liR'ation. 

Measurements  are  niaile  from  the  bridf'e;  the  initial  point  for 
soundings  is  the  inside  face  of  the  south  pier. 

The  new  gage,  which  was  read  during  I!)06  by  Samuel  Thomalson, 
consists  of  a cantilever  anu,  to  which  a standard  chain  gage  is  attacheci ; 
length  of  chain,  6.80  feet.  The  bench  mark  is  a 20-penny  sj)ike 
driven  horizontally  into  a crevice  in  the  sandstone  ledge  about  80 
feet  ujjstream  from  the  gage;  elevation,  0.61  feet  above  the  datiuu 
of  t he  gage. 


IHsrhartie  Mfasuranmti  of  San  Juan  liiver  near  Fanniniiton,  .V.  Mrr..  in  1906. 


j 

IlydnigniphtT. 

1 

Width. 

1 

An»a  of 
soction. 

(itt^  hoight. 

Old  gage,  j New  gage. 

Dia** 

charge. 

Mav  li 

1 

M.  C.  IlimUTlider 

1 Feft. 

\ 235 

■ Sq.ft.  1 
1,370 

Fert.  1 Feel. 

(1. 7rt  4. 4.'.  1 

Sec.-ft. 

11.700 

Jimt*  4 

do i 

1 2:i5 

1.2:11)  1 

1 M.  70  1 4.  40 

P.oiio 

J une  8 

1 

do ' 

1 

235 

1.4W-)j 

1 10.20  1 5.  NO 

12,h00 

Daily  yojjr  hUjht,  in  feet,  of  San  Juan  Hiirr  mar  Forttiinyton,  X.  Mci.^Jor 


Day. 

Jun. 

Fob. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

s.'pt. 

1 

4.15 

4.30 

4.85 

5.  <>5 

I>.  15 

4 75 

3.  75 

2.  45 

1.50 

•> 

4. 10 

4.38 

4 75 

.5.78 

6,  (JO 

5. 05 

3.  so 

2.40 

1.40 

3 

4.05 

4.  iH 

4 80 

5.  45 

<5.  05 

5. 10 

3.  (i5 

2.30 

1.30 

4 

4. 00 

4.50 

4. 75 

5. 20 

6.  10 

4.  60 

3. 00 

2.20 

i.:«i 

5 •. 

3.95 

4.  .9) 

4. 75 

5.30 

6.45 

4.  .55 

.3.85 

2.20 

1.25 

6 

3.95 

4.52 

475 

5 45 

6. 90 

5.  :i5 

3.45 

2. 10 

1.30 

7 

4.  !H 

4.55 

4 82 

5.  tV) 

7. 30 

5.S5 

3.  45 

2. 00 

1.20 

8 

4.30 

4.5K 

4 72 

7. 10 

7.75 

5.75 

3.3.5 

2. 05 

1. 10 

9 

4.  IS 

4.00 

4 82 

6. 30 

8.25 

.5.  60 

3. 25 

2.00 

I.IO 

10 

4.28 

4.  rt> 

488 

6. 25 

8.35 

6.  15 

3.20 

1.00 

1.20 

11 

4.20 

4.58 

4.88 

(!.(» 

4.50 

7. 00 

3. 15 

l.,8() 

1.20 

\2 

4. 30 

4. 60 

5. 12 

7.:i5 

4.70 

7.  10 

3.20 

1.65 

1. 15 

13 

4. 30 

4.65 

5. 10 

6.  <V5 

4.75 

7.  2t) 

3. 10 

1.60 

1.  U) 

14 

4.32 

4.70 

5.25 

(i.  75 

4. 05 

7.  2.5 

3.25 

1.  55 

1.00 

15 

4,28 

4.55 

5.10 

l).  8.5 

:i  1)0 

6.  65 

3. 30 

1.  641 

1.10 

16 

4.22 

4.r« 

5.15 

7.  40 

3. 00 

6.50 

3.20 

1.  40 

2. 10 

17 

4. 25 

4 65 

5.15 

7.20 

4 40 

6.  4 5 

3. 00 

1.  40 

2.35 

18 

4.25 

4 72 

5.10 

7.:«) 

4. 05 

6. 25 

2.  ‘.).5 

1.  40 

2.05 

19 

4.2s 

4?J 

5.05 

7.  .55 

5..'^» 

.5.  <io 

2.  75 

1.  40 

1.  Ho 



4.32 

4 70 

5. 00 

7.55 

5.85 

5.25 

2.65 

1.40 

1.00 

21....  

4. 10 

4 72 

5. 05 

7.35 

6. 35 

5.  30 

2.  .55 

1.  64) 

l.ilO 

22 

4.  (tt 

4 70 

Tu  10 

7. 90 

6.  40 

4(i0 

2.  .50 

2, ;«) 

1.00 

23 

4.15 

4. 75 

5.  45 

K.70 

6.  4.5 

4(i0 

2.  ,V> 

2.  W) 

24 

4. 10 

4 70 

5.  45 

7. 90 

6. 20 

4.  2.5 

2.  .50 

2. :«) 

25 

4. 15 

4 72 

5. 70 

7.  SO 

5.  .5.5 

4 10 

2.  .5.5 

1.00 

26 

4,25 

4 75 

7. 05 

7. 10 

4.H5 

4. 05 

2.  .55 

1. 65 

27 

4. 30 

4.  H5 

t>.  :t5 

7.0.5 

4.  .X5 

3.S.5 

2. 50 

1.  .50. 

» 

4.20 

4 75 

6. 10 

7. 10 

4 45 

3.  (*.5 

2.  70 

1.40 

29 

4.30 

5,  71) 

6.  SO 

5.  DO 

3,  60 

3. -3) 

1.40 

30 

4.32 

5.25 

6.  50 

5. 00 

3.50 

3. 10 

1.40 

31 

4.25 

5.40 

4 70 

2.  60 

1.(41 

Nf>TE.— Gage  heights  before  May 
new  gage  establishecl  on  that  date. 

11  refer 

to  the 

obi  gage;  thos«> 

at  May 

11  and  after  refer  to  the 
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SURFACE  WATER  SUPPLY,  1900. 


LA  PL.VTA  RIVER  AT  HESPERUS,  COLO. 

This  station  was  establi.shed  Juno  14,  1004,  in  connection  with 
investigations  relatmg  to  the  La  Plata  project  in  New  Mexico,  and 
discontinued  August  18,  1906.  It  was  located  at  the  highway  bridge 
on  the  west  side  of  Hesperus,  Colo.  The  conditions  at  this  station 
and  the  bench  marks  are  described  hi  Water-Supply  Paper  No.  175, 
page  140,  where  are  given  also  references  to  publications  that  contain 
data  for  previous  years. 


Discharge  measurements  of  Im  Plata  Hirer  at  Hesperus,  Colo.,  in  1906. 


Diitc. 

Hydrographer. 

Width. 

Area  of 
5(x:tion. 

Ga^ 

height. 

Dis- 

charge. 

June  6 

M.C.  llinderlider 

Feet. 

29 

Sq.ft. 

(12 

Feet. 

2.  SO 

Sec.~ft. 

350 

J line  6 

do 

29 

59 

2.70 

310 

29 

2.00 

298 

June  11 

do 

29 

67 

2.90 

349 

June  18 

do 

29 

&2 

2.40 

235 

June  ‘22 

do 

29 

2.30 

197 

June  28 

do 

29 

:v) 

1.90 

90 

July  9 

do 

29 

zt 

64 

Daily  gage  height,  in  feel,  of  1st  Plata  Hirer  at  Hesperus,  Colo.,  for  1906. 


Day. 

Jan. 

Fob. 

Mar. 

Apr. 

May. 

June. 

July.  Aug. 

1 

a95 

as5 

ao5 

1.25 

1.85 

215 

l.SO  1.20 

2 

1.  tX) 

a82 

a 92 

1.05 

1.95 

2a5 

1.  72  1 1. 20 

3 

1.  10 

aso 

1.02 

1. 22 

2 00 

2 00 

1.  75  1.  20 

4 

1.00 

a S2 

U98 

a98 

2 20 

2 00 

.1.90  1.20 

5 

a 90 

a7H 

0.95 

1.25 

2 45 

1.98 

1.  90  1.  20 

6 

aoo 

aso 

a 95 

L50 

.125 

2 05 

2 00  1.20 

a 82 

0.80 

a 95 

1.20 

.ISO 

2 70 

2 00  1.  30 

aso 

aso 

a 95 

1. 18 

3.35 

2 SO 

1.90  1.20 

9 

1.20 

aso 

a98 

1.20 

ISO 

a 05 

i.m  1.10 

10 

1. 00 

aso 

a 9.5 

1.22 

3.00 

a 15 

1.  .80  1. 10 

11 

0.90 

a 85 

a‘)s 

1.Z5 

2.M 

.TIO 

1.70  1.10 

12 

a to 

as5 

aa5 

i.:c 

a 15 

am 

1.65  1.(0 

13 

a 42 

ass 

a 95 

i.« 

240 

a 10 

Uio  l.on 

14 

tt40 

ass 

a 95 

1.  «2 

205 

aoo 

L U)  1. 00 

15 

a 45 

ass 

a 9.5 

2.a5 

2a5 

a 05 

1.  80  1.  00 

Hi 

a 42 

a 92 

tt98 

2.  a) 

2 25 

2 95 

l.SOl  1.00 

17 

U42 

0.  V2 

a 95 

2.  15 

2 90 

2 05 

1.58  1.00 

IS 

0. :« 

air» 

0.  95 

2.25 

aoo 

2 45 

1.52  1.00 

19 

a 40 

1.05 

2.02 

aoo 

2 40 

1. 50  

20 

0.  40 

1.  10 

a 98 

2.a5 

ao5 

2 25 

1, 40  

21 

a 40 

1.  15 

2.  2S 

aoo 

2 10 

L.15 

a 42 

2 00 

1.30 

23 

a 42 

0.  90 

i.a5 

2 90 

2 .55 

2 00 

1.  .30 

24 

a 4.5 

1.  no 

Z 75 

2 20 

1.30 

-a.'U 

2tl 

a 52 

aa5 

1.  a5 

Z 10 

200 

ao2 

1.  .30 

27 

0.  70 

Z 05 

2 00 

2 2,5 

28 

fL  ?2 

a 95 

2 25 

29 

;«) 

a 72 

1.98 

■>  fy 

31 

as2 

1.02 

2 25 

1.30  

__ 
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LA  PLiVTA  RIVER  NEAR  LA  PI^VPA,  X.  MEX. 

This  station  was  cstablishod  June  1,  lOOo,  in  connection  with  inves- 
tigations relating  to  the  La  Plata  project,  and  discontinued  Sept. 
24,  190(5.  It  was  liK-ated  on  tlie  .singlc-.span  wooden  highway 
bridge  1 mile  southeast  of  La  Plata  post-olhce,  N.  Me.\.,  in  sec.  3,  T. 
31,  R.  13  W.,  below  all  points  of  diversion.  After  June  4,  1906,  gage 
heights  were  found  by  inea.suring  down  from  a reference  point  on  the 
floor  of  the  bridge  by  a rod  graduated  to  read  the  height  directly. 
The  conditions  at  this  station  and  the  bench  marks  are  described  in 
Water-Supply  Paper  No.  175,  page  142. 

Itifchanjr  mnvmrrmentu  of  Im  J’lula  Hirrr  near  1m  Plata,  X.  Mcr..  in  190IS. 


DaU*.  IlydrogmphfT. 


May  9 M C.  Hindcriidcr, 

May  10 do 

June  a do 


Width. 

Area  of 
!«ertion. 

height. 

i)l»- 

chafK^*- 

Fret. 

fiq.ft.  1 

Fert. 

Sec.-ft. 

;i5  I 

70  ! 

3.2H  1 

;i52 

M 

00  1 

3.20 

3I« 

33 

2.02  1 

203 

Daily  gayr  height^  in  feet,  of  Im  Plata  Hirer  near  La  Plata,  X.  Mex.,for  190t>. 


Day. 

Jan. 

Feb. 

Mur. 

Apr. 

May.  June. 

July. 

Allg. 

Sept. 

1 

1.20 

2.00 

0.7S 

2. 10 

2.  i5  2. 58 

1.15 

1.15 

1.10 

2 

1.2U 

2. 10 

0.55 

2. 95 

2. 35  2.  70 

1.1.1 

1.15 

1.95 

3 

1.20 

1.0.5 

0.  .v> 

2.0U 

2. 2.5  2.  .V. 

1. 10 

1.1.1 

1.05 

\ 

1. 10 

0.70 

2.00 

2.40  2.52 

1. 15 

1. 15 

1.95 

1.80 

0.70 

2.00 

2.  70  2. 60 

1. 10 

2.58 

1.05 

r, 

0.95 

1.95 

i.:w 

I.IU 

0.W 

2.35 

3.95  3.00 

1. 10 

1.15 

1.95 

H 

1.30 

1.00 

0. 0.) 

2.2.5 

3. 95  2. 85 

1.12 

1.12 

1.95 

9 

1.30 

0.80 

0. 75 

2.  .55 

3. 25  2.  H5 

1. 15 

1. 10 

1.95 

10 

1..1U 

0.  i>5 

0.95 

2.55 

.3.08  2.SK 

1.15 

1.10 

1.05 

II 

1..W 

0.75 

1. 15 

2.55 

3.10  2.85 

1. 15 

1.  12 

1.05 

12 

1.30 

i.:n) 

0.  .S.5 

0.95 

2..V) 

2.95  2.8) 

1. 15 

1. 15 

1.95 

H.... 

1.30 

0.  ST. 

0.95 

2.40 

2. 70  2. 85 

1.80 

1.  10 

1. 15 

l.*» 

1..30 

o.w 

1.20 

2.  40 

2.  .50  2.80 

l.:i2 

I.IO 

2. 15 

10 

I..30 

0. 75 

1.25 

2.  «'i5 

2.(52  2.85 

1.20 

I.IO 

2.20 

17 

1.30 

0.*5 

0.95 

2.  70 

2.  08  2.  72 

2.  m 

1. 10 

1.40 

18 

i.:io 

0.70 

0.85 

.'1. 20 

3.  W 2.  .'.0 

I.li2 

1.10 

1.20 

19 

1..30 

0.90 

0.7.'. 

2. 75 

.3.40  2.  .35 

i.:«) 

I.IO 

1. 1.5 

20 

1.30 

0.8.5 

0.  70 

2.  70 

3.48  2.25 

1.  18 

i.;io 

1. 15 

21 

0. 75 

0. 75 

2. 95 

.3.  .Ti  2. 95 

I.  15 

1.95 

I.  in 

22 

0.70 

0. 51.5 

3. 20 

,3.42  2.00 

1.1.1 

1. 15 

1. 10 

23..... 

0.70 

3. 10 

,3. 20  2. 00 

1.  10 

1. 10 

1.  10 

2^ 

0.85 

tao 

1. 10 

25 

0.55 

2.8) 

2.95 

1. 10 

1.  10 

26...,  

0..50 

2. 40 

2.  SO 

2. 85  1 1.55 

2.62  1.2.') 

1. 10 

1.  10 

27....  

0..50 

2.4.5 

2.  70 

2.4.5  1.18 

1. 10 

1.  10 

28 

l.(i0 

0. 75 

2. 20 

2.  no 

2.5.5  1.12 

1.10 

1.10 

29 

1 75 

2. 25 

2.55 

2.02  1.15 

1.10 

1. 10 

3U 

1.70 

2. 20 

2.  »i0 

2.»i2  1.15 

1.10 

1.10 

31 

1.75 

2. 15 

2.00  

, 

1.10 

_ 
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SUBFACE  WATEB  SUPPLY,  I'JOti. 


LITTLE  COLORADO  RIVER  DRAINAGE  BASIN. 

UESCBIPTIOX  OF  BASIN. 

The  country  drained  by  tlie  Little  Colorado  River  consists  of  a 
high  plateau  with  an  elevation  over  4,000  feet  above  sea  level, 
extending  from  the  Continental  Divide  in  northwestern  Xew  Mexico 
westward  to  the  San  Francisco  Mountains  in  Arizona,  and  from  the 
Grand  Canyon  of  the  Colorado  southward  to  the  Mogollon  Mesa. 
The  greater  part  of  this  plateau  is  composed  of  rolling  plains  with  a 
few  feet  of  soil  at  the  surfac^e  underlain  by  rock.  Through  tliis 
plateau  the  river  winds  northwestward  to  its  junction  with  the  great 
Colorado. 

The  run-off  from  appro.ximately  6,000  square  miles  of  the  drainage 
area  finds  its  way  into  the  Little  Colorado  above  the  mouth  of  Rio 
Puerco,  the  largest  tributary  wliich  joins  the  main  stream  2 miles 
above  the  town  of  Holbrook,  Ariz.  Both  the  Little  Colorado  and 
the  Rio  Puerco  are  flashy  streams,  .seldom  clear  ev'en  during  low 
stages.  They  have  shifting,  sandy  bottoms,  and  when  not  confined 
in  canyons  the  stream  beds  are  wide  with  abnipt  earth  banks.  The 
discharge  fluctuates  greatly,  being  insignificant  in  dry  sea-sons.  The 
floods  are  short  and  violent  and  carry  large  quantities  of  silt  in  sus- 
pension. 

LITTLE  COLOBAIK)  RIVER  AT  WOODRUFF,  ARIZ. 

This  station  was  established  March  16,  1905.  It  is  located  about 
100  yards  below  the  crossing  of  the  Ilolbrook-Winslow  wagon  road 
and  one-fourth  mile  below  the  Woodruff  dam.  The  conditions  at 
tills  station  and  the  bench  marks  are  described  in  Water-Supply 
Paper  No.  175,  page  145. 

The  station  equipment  which  was  carried  away  by  the  flood  of 
November  26  and  27,  1905,  was  replaced  March  24,  1906.  A new 
cable  210  feet  long,  car,  and  tag  wire  were  erected,  also  a combined 
vertical  and  inclined  rod  was  placed  in  the  same  location  as  the  old 
one. 

The  bench  marks  previously  used  were  replaced  by  the  following: 
Bench  mark  No.  1 is  the  head  of  a bolt  in  a scar  in  a tree,  to  which 
the  second  inclined  section  is  fastened;  elevation,  14.92  feet.  Bench 
mark  No.  2 is  the  head  of  a bolt  in  a .scar  on  the  river  side  of  the 
fifth  cottonwood  tree  south  in  a row,  to  which  the  last  section  of  the 
gage  rod  is  firstened;  elevation,  23.02  feet.  Elevations  refer  to  the 
datum  of  the  gage. 
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IH$charge  mcatuTemenlt  of  Little  Colorado  River  at  Woodruff,  Ariz.,  by  R.  L.  Xrwman, 

in  1906. 


Dat4». 

Oaac 

bel^t. 

Ola- 

chargc. 

Date. 

Gulp* 

height. 

Dia- 

cliai^. 

Ftei. 

8ec.-/t. 

Fett.  4 

Ser.-/t. 

January  3 

as 

25 

J une  29  6 

4.2 

JanuarV  4 

.3 

20 

July  3 

4.3 

January  6 

.3 

2.5 

Julv  6 

' 

6.4 

JantatrV  

4.75 

30.5 

July  12 

6.  3 

5l0 

444 

57 

8.5 

1H4 

7.0 

1.3 

124 

14 

1.0 

lUlj 

21 

)0(> 

19 

l.O 

lOS 

2. 0 

19 

.7 

107 

al  0 

228 

.5 

80 

July  27 

2.0 

24 

128 

\.5 

2.6 

180 

1.5 

2.7 

2.2 

49 

1. 7 

i.a 

4.2 

1.6 

254 

1.0 

3.4 

2.0 

166 

1 2 

IW 

2.0 

.50 

144 

:to 

141 

3.  .5 

.501 

129 

67 

37 

1.8 

2H 

1.4 

IS 

1.4 

2:1 

ia) 

1.4 

6.9 

5.7 

March  5 

-5 

143 

Septemlwr  6. 

.f  1 3 

2.4 

140 

1.2 

2.1 

l.U 

1.1 

85 

1.0 

.7 

,.i  .9 

.5 

March  15 

5 5 

'78*i 

Sopteinber  17 

.9 

.5 

March  20 

2.7 

290 

8cpteinl>er  is 

.9 

.a 

Man*  23  /. 

1.7 

150 

.9 

.5 

.9 

.5 

March  2» 

tU>3 

September  24. 

.9 

.0 

3.  0 

.•kW 

Sp|)tenit)er  2.5 

1.0 

1..3 

l.O 

1.3 

1.9 

4:1 

April  4 . 

at 

2.H 

l«9i 

April  6. 

2. 1 

213 

OetolM»r  I 

2.3 

1.4 

17 

. . 1.3 

14 

April  12 

2.2 

25fi 

October  7 . , . . 

1.3 

13 

April  16 

2.5 

2(ir. 

Ocloln^r  9 , . 

1.2 

12 

April  W 

2.  »5 

317 

October  U 

1.2 

9.0 

April  23 

2.7 

371 

October  19. . . . 

. ..  1.1 

7.6 

April  24 

2.  7 

376 

1.2 

11 

2.  6 

. . , 1.3 

8.8 

April  29 

2.6 

UU 

1.2 

4.6 

5.0 

May  2 

2.4 

141 

Octol>er  31 ...  . . 

1.2 

3.9 

May  4 

2.3 

130 

November  J . . . 

1 . .3 

5.3 

May  7 

2. 1 

140 

1.2 

3.8 

K2 

1.2 

6.4 

May  14 

1.8 

20 

November  7 . . . 

1.2 

.5.5 

May  15 

1.  8 

21 

1.3 

It  H 

May  18 

1.6 

13 

Xovefnber  11 

8.3 

Mav21 

1.4 

8 

November  12 

7.5 

May  22 

1.  4 

10 

7.4 

May  23 

1.4 

9 

November  !h,  , . . 

7. 7 

May  24 

1.4 

9 

* NovemlHT  2;0* 

6.9 

May  26 

1.  4 

V 

l.S.'t 

IS 

May  28 

1.  4 

9 

12 

1.4 

10 

. 1.3 

.5.7 

May  a0..« 

1.  4 

5 

1.9S0 

Jane  4 

1.4 

4 

December  ...  . 

..1  iX.tui 

571 

June  6 

1.  4 

4 

Dei'ciiibef  12 

' . 9 

119 

June' 

L4 

4 

December  14. . . . 

. ,.i  .9 

i(U 

;{ 

1 ■ 

79 

4 

J 

44 

4 

•> 

23 

lose  166 

4 

1 

•>■> 

4..1 

•I  V 

I.UI 

}|ll»2St 

4.2 

■Measurement  made  by  U.  8.  Ueed.  t Measuml  ui  dilTereni  sei-tiou.  e Irrigation  ditch  rtnmiiiglull. 


Digitized  by 
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106  SURFACE  WATER  SUPPLY,  liXXi. 


Daily  gayc  height,  in  feet,  of  Little  Colorado  Hirer  at  Woodruff,  Ariz.,for  1906. 


Day. 

Jan. 

Fob. 

Mar. 

Apr. 

May.  j June.  July. 

Allg. 

Sept. 

Oct. 

Nov. 

I>eo. 

: 

0.3 

0.5 

0.  (h5 

2.0 

23  1.4  

1.5 

1.3 

2.3 

1.25 

1.3 

2 

.2 

.HS 

.5 

2.06 

23  1.4  

25 

1.4  1 

l.tiS 

1.25 

1.4 

3 

.25 

1.15 

. 5 

2.2 

23  1.4  

1.75 

1.35  ' 

l.Vi 

1.2 

225 

4 

.3 

1.2 

.5 

2.2 

2 3 1.4  

1.7 

1.3 

1.4 

1.2 

8.1 

5 

.3 

1.35 

.5 

22 

215  1.4  

1.7 

1.3 

1.3 

1.2 

27 

0 

.3 

1.05 

.5 

2,1 

2 0 1.4  

1.6 

1.3 

1.2 

1.2 

29 

7 

.3 

1.7 

.a 

3.2 

2 1 1.4  

1.6 

1.2 

1.25 

1.2 

2.  .55 

H 

.3 

1.K5 

.5 

5. 25 

215  1.4  

1.U5 

1.15 

1.25 

1.3 

1.9 

9 

.3 

I.S5 

.5 

4.5 

2 25  1.4  ..  ... 

2. 05 

I.l 

1.2 

1.25 

1.7 

10 

.3 

1.0.5 

3.25 

22  1 1.4  

22 

1.0 

1.2 

1.15 

1.1.5 

11 

.3 

1.4 

.4 

28 

2.05  1.4  

1.95 

1.0 

1.2 

1.1 

.9 

12 

.3 

1.5.5 

. 45 

2.5 

1.85  1.4  

2.2 

1.0 

1.0 

1,2 

.9 

1.3 

.3 

1.7 

12.5 

225 

1.8  1.4  

2 15 

.9 

1.0 

1.2 

.9 

H 

.3 

1.2 

9. 15 

2 35 

1.8  l.I  

225 

.9 

1.1 

1.2 

.9 

1.9 

1.0 

.5.0 

2 0 

1.8  1.4  

2.1 

.9 

1.05 

1.2 

.9 

10 

4.  .5 

.9 

3.K5 

2.4.5 

1.75'  1.25' 

2.3 

.9 

1.0 

1.2 

.9 

17 

4.0 

. 7 

.T4 

25 

l.liS  I.l  1 

2.3 

.9 

1.05 

1.2 

.75 

IS 

4.1 

.K5 

2.95 

25 

1.55  1.1  

2 25 

.9 

1.0 

1 •> 

.6 

19 

4.  lA 

.9 

3.4 

2 45 

1.4  < 1.1  

2.2 

.9 

1.1 

1.1 

.5 

2(» 

2.ft5 

.K 

2.  75 

2.5 

1.4  ^ I.O  1 

2 75 

.9 

1.01 

1.2 

.45 

21 

2.4 

.S 

2.15 

24 

1.4  1.45  20 

aM 

.9 

1.2 

1.2 

.2 

2-’ 

1.7.5 

.9 

1.9 

2 4 

1.4  1 .7  1 l.aA 

235 

0.9 

1.2 

1. 15 

.2* 

23 

1.2 

.9 

1.7 

2 05 

1.4  , <o)  2 0 

1.3 

.9 

1.2 

1. 1.5 

.2 

24 

1.0 

.9 

1.K5 

2 05 

1.4  I ! 1.9 

1.9 

.9 

1.25 

1.2 

■> 

2,'i 

. '.Vi 

.S 

1.9 

2 7 

1.4  1.5 

1.  (v5 

.ft5 

1.2 

1.2 

.2 

20 

l.aA 

4.  .55 

20 

1 

1. 4 2 75 

1.45 

.95 

1.2 

i.c 

27 

1. 00 

.05 

7.0 

2.  t'fc5 

1.4  1 205 

1.65 

1.5 

1.2 

1..55 

.25 

2S 

.a5 

.0 

4.75 

2.0 

1.4  ' 1.6 

1.  (V5 

2 15 

1.2 

1.3 

.25 

29 

.96 

4.1 

2 05 

1.4  1 1 1.7 

1.35 

2 45 

1. 15 

1.3 

2 06 

.30 

.05 

3.0 

2.55 

1,4  1.6 

1.4 

29 

1.3 

2 45 

31 

2.H5 

1.4  ..  ..  1.5 

1.3 

1.2 

22 



a Wat(*r  filling  rrs»'n*oir,  Juno  23  to  July  21.  ^ 

Daily  dhcharyr,  hi  mrotul-/(rt,  of  Litlli'  Colorado  River  at  UV/oc/nt/T".  Art:.,  for  19(tCt. 


Day.  Jan. 

Feb. 

Mar. 

Apr. 

Muy.  1 

June. 

July. 

Aug. ; 

1 

Sept. 

Ort. 

Nov.  ! 

Deo, 

1.. 

m 

153 

300 

! 141  ' 

4 

4 

3 ! 

1 

15 

85  , 

5 

• 

2.. 

•>■) 

124 

143 

l.St.  i 

1 135  1 

4 

4 1 

100  1 

7 ' 

30 

4 1 

1 9 

3.. 

-23 

1.59 

142 

133  , 

4 

4 I 

27  1 

6 

IX  1 

4 1 

33 

4.. 

25 

16.5 

141 

221 ; 

1 130  1 

4 

24 

6 

16  ' 

5 

2.070 

5.. 

25 

IMti 

140 

226  : 

1 120 

4 > 

6 1 

■J4  I 

4 

14 

6 

.590 

6.. 

167 

117  , 

200 

100 

4 ! 

6 1 

19  1 

2 

10  1 

5 

435 

7.. 

25 

27S  1 

92 

407 

140 

4 

O'  1 

19 

12  ' 

6 

370 

8.. 

. . 25 

310  ’ 

T*.* 

Tsti  , 

; 1.50 

4 

40  1 

2 

12  1 

6 

220 

9.. 

25 

2*  >5 

S.5  ' 

4i»i0  1 

167 

3 

<» 

127  ! 

9 

1 10  1 

' t> 

2tl6 

10.. 

25 

23.5 

H.5  1 

453  ' 

1 160 

4 

"i 

60 

1 

! 10 

7 

145 

11.. 

25 

■202  1 

SO 

378 

165  , 

1 ^ ! 

40 

1 

1 10 

8 

110 

12.. 

‘>r, 

23;i 

S2 

325 

.50  I 

1 4 

6 

1 1 

< 

S 

119 

13.. 

270 

2.285  1 

254 

30 

4 

<; ! 

! 3!)  1 

1 1 

7 

S ' 

no 

14.. 

25 

200 

1.6?2 

2SJ 

20 

* 1 

1 ' 

“ 1 

1 

S 

7 

103 

15.. 

?.» 

144 

Tilt) 

325 

21 

4 1 

.50  i 

1 

" 

■1 

I no 

10.. 

345 

141 

4U5 

282 

IS 

4 

1 . 

70 

1 

7 ; 

7 

no 

17.. 

257 

118 

41S 

297  1 

15 

4 

i 10  ! 

70  • 

1 

7 1 

1 7 

90 

IH.. 

275 

135 

.338 

:«rj 

12 

! 4 

1 14 

65  ' 

' 1 

7 ' 

7 1 

19.. 

2H3 

145 

415 

1811 

9 

4 

17 

60  1 

1 1 

s 

7 

1 .5.5 

20.. 

133 

.lOO 

9 

, '1 

1 

151 

1 

' 1 

1 ' 1 

.52 

21.. 

1 141  ' 

129 

21.5  1 

260 

s ■ 

4 1 

311 

1 

10  1 

7 

2> 

'W 

146 

178 

254 

10  1 

' 19 

281 

1 

7 

•>> 

23.. 

1 llsl 

1.51  1 

l.V)  ' 

35l'» 

9 

' 4 

i<) 

70 

1 

10  1 

7 

• 22 

24.. 

m 

l.'.3 

175 

358 

i 0 

1 4 

19 

67 

1 

* i 

1 7 

) 22 

25.. 

1(N> 

182 

380 

‘ 9 

■ 4 

11 

57 

1 

6 1 

7 

22 

26,. 

1 

Ill 

1.34  ^ 

714)  1 

350 

9 ' 

1 

4 

! 176  ‘ 

4)»  : 

1 

1 10 

! 

27.. 

Ill 

130  1 

l.si'T  1 

37.5 

I ' 

I 4 

29 

37  ! 

23 

.5 

11 

) 26 

28. 

irti 

127 

820  ' 

225 

1 9 

4 

li 

28 

68 

5 

1 * 

40 

29.. 

107 

250 

10 

4 

11 

23 

! 165 

4 

! 8 

3t^ 

30.. 

1 102 

•VM  ' 

184 

5 

1 4 

6 

18 

185 

5 

1 435 

31.. 

3l«.5 

1 ^ 

23 

1 

4 

, 

260 

Note.— Those  discbai^e.s  won?  ol>taino<l  by  the  imlinft  motluxl  for  shifting  channels. 

Digitized  by  Google 
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Munihly  fHicharye  of  Litllf  Colorcuio  Riitr  at  ]Voo(lnijf,  Ariz.,/or  JiHid. 


Diflchargo  In  •ccond-fwt. 


JanitAry 

Febrtiary 

March..*. 

.\pril 

M»y 

June 

July 

Au|fu.'»t 

8epteml*er.  

October 

NovemlM»r 

December 

The  year . 


Maximum. 

Minimum. 

Moan. 

ttcn'-fwl. 

345 

22 

90.3 

5.920 

310 

NO 

172. 

9.  .550 

2.2W 

72 

44Ti. 

27.400 

7S»’. 

1S4 

aua. 

19.200 

107 

5 

5*».  7 

3.490 

4 

3 

10 

2:tN 

170 

2 

15.2 

Ki’t 

31! 

3 

J VO.  9 

4.110 

1H5 

1 

UN 

KM 

K5 

4 

11.7 

719 

11 

4 

<’k9 

411 

2.070 

7 

202. 

12.400 

2.2W 

1 

IIK 

t5,2UU 

LITTLE  COLORAIK)  RIVER  AT  HOLBR<H)K,  ARIZ. 

This  station  was  estahlislied  March  17,  1905.  It  is  located  at  tlie 
county  bridge  across  Little  Colorado  River  at  Holbrook,  Ariz.  The 
conditions  at  this  station  and  the  hencli  marks  are  described  in  Water- 
Supply  Pa|)er  No.  175,  page  149. 


January  17... 
January  19... 
January  22.. 
January  24... 
January  2ft.. . 
January  28... 
Januao'  30.. . 
Febroao’  * • • 

February  4.. 
February  7.. 
February  10. 
Februaiy  U. 
FAruary  13. 
February  10. 
Februarj*  30. 
February  22. 
February  25. 
Februar>*  27. 
March  fta.... 
March  11«... 

March  13 

March  23 

Do 

March  25 

March  37 

March  20 

April  2 

Do 

April  4 

April  8 

•April  10 

.April  13 

.April  14 

April  17 

•April  19 

April  21 

April  26 

^rtl38 


Gage 

Discharge. 

Feet. 

See.-ft. 

3.95 

932 

3.0 

848 

3.7 

41M 

3.6 

421» 

3.4 

1K7 

X6 

192 

X6 

173 

17 

177 

18 

145 

12 

282 

10 

204 

10 

194 

18 

144 

10 

122 

106 

101 

10 

93 

19 

80 

17 

75 

19 

00 

18 

(i5 

185 

3.  MiO 

12 

190 

12 

200 

13 

20r> 

&8 

2,900 

6.2 

1,310 

18 

272 

18 

208 

175 

292 

6.8 

1,510 

6.7 

298 

6.6 

.108 

6.4 

.T2«i 

6.4 

211 

6.3 

329 

6.4 

405 

6.4 

415 

6.0 

251 

5.2 

150 

a Ueatnred  at  difleront  section. 


River  at  Holbrook, 
n I'Mia. 

Ariz.,  by  .\tinnan  and 

Dati>. 

Gagf 

tK'lgill. 

Discharge. 

Fret. 

Sic.’-ft. 

May  3 

Us 

May  0 

19 

l(i» 

Mav  10 

19 

84 

May  14 

4.  7 

47 

Mav  20 

4.  5 

23 

May  -22 

AS 

to 

Mav  24 

4 4 

12 

Mav  27 

4 4 

10 

Juiit*  3 

4 t 

4 

June  0 

1 t 

June  10 

4 4 

0 

Juno  17 

4 ;i 

f, 

Juno  24 

4 ;t 

3.4 

July  1 

4 ;t 

2 0 

Do 

4 3 

17 

Julv  14 

4 .1 

12 

July  15 

4 M 

(>4 

July  17. 

4 :t 

10 

July  22 

4 : 

*■4 

July  28 

4 1. 

2!» 

August  5 

4 s 

19 

.August  12 

4 t 

.'Hi 

August  1. .. 

4 7 

54 

.AugUHt  22 

4 5 

.August  2.'>. 

4 9 

U5 

.August  28. 

4.  4 

2;» 

.August  .'to. 

4 5 

137 

SoptotnlM*r  2 

4 3 

40 

Sej»tomtn‘r  9 

4,  2 

7 0 

.^p!ornl»or  l.A 

4 0 

2.5 

SoptomtMT  17»>. . . 

IH 

.So|»tenitM*r  21  •» 

14 

•Septoinltor  24«. . . . 

17 

.KoptoinlMT  28  0 

....  i'.  75 

847 

ScptemlnT  2.» 

.5.  0 

417 

OctotK»r  4 

14 

87 

Octot>er  t». . . . 

.14 

12 

OctolMT  126 

.8.8 

October  21 6 

8.0 

6 Measurement  made  at  dilTerent  section. 

Digitized  by  Googic 
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SlTRVArE  WATER  STTPPEY,  ItiOfi. 


Ditcharyc  vu-amrenients  of  Litth  Colorado  Hirer  at  Holbrook,  Ariz.,  by  Xeicrruin  and 
Reed,  in  /906'--(.xnitiiiiie<l. 


! holgSt.  j 

Dis- 

charge. 

||  Date.  j 

1 

1 hi>Ight. 

Pi»- 

chHi^. 

Feet. 

Sec, -ft.  ' 

I>eceml»er  3 | 

Feet. 

8ec,-ft, 

October  28<* ' 

1 8.2  ' 

6.0 

; 14? 

Oc-tober  21»o 

1 7.9  1 

l>oceml)er  4 

7.15 

1.120 

Octol>er  31  a 

4,(1  ! 

I)e«*emljer  0 

4.8 

3tr: 

4.2 

4.7 

281 

4.2 

4.6 

47 

November  1)0 

fi.  1 

Deceml>er  14 j 

4.5  1 

42 

Noveiniwr  

5.1 

Deceinlier  10 ' 

4.4  1 

34 

5.4 

4.5  1 

31 

Noveuiljer  2A° 

10 

I)eceml)er  23 

4.5 

22 

ihl  , 

1,CH) 

Novcml>er  30 4. 3 , 

1 1 

25  1 

1 

1 

•i  Mitasunrnionts  ii\ad(*at  dlfTeront  sections. 


Daily  yage  height,  in  feel,  of  Little  Colorado  River  at  Holbrook,  Ariz.,for  190S. 


Pay. 

Jan. 

Feb. 

Mur. 

Apr. 

May. 

June. 

J.Uy. 

Allg. 

Sept. 

Oft. 

Nov. 

Pec. 

3.45 

3.8 

3.9 

4.78 

4.9 

4.4 

4.3 

4.6 

5. 45 

4.7 

4.0 

4.3 

2 

3.5 

3.8 

4.0 

4.8 

4.95 

4.4 

4.3 

5.15 

4.05 

4.55 

4.0 

4.3 

3 

3.5 

3.8 

4.0 

4.7 

5.0 

4.4 

4.3 

4.8 

4.5 

4.35 

4.0 

6.7 

4 

3.5 

3.8 

4.0 

4.8 

5.a5 

4.4 

4.3 

4.8 

4.35 

4.2 

4.0 

6.65 

6 

3.5 

3.8 

3.9 

4.75 

5.0 

4.4 

4.3 

4.75 

4.2 

4.2 

4.0 

5.15 

6 

3.5 

4.0 

4.0 

4.78 

4.95 

4.4 

4.3 

4.6 

4.2 

4.2 

4.0 

4.7 

7 

3.7 

4.1 

4.1 

5.35 

4.9 

4.4 

4.3 

5.45 

4.2 

4.2 

4-0 

4.7 

S 

3.6 

4.1 

4.0 

5. 72 

4.9 

4.4 

4.3 

4.5 

4.2 

4.2 

4.0 

4-7 

9 

3.0 

4.35 

3.9 

5.15 

4.9 

4.4 

4.3 

4.55 

4,2 

4.2 

4.0 

4.7 

10 

3.0 

4.1 

3.9 

5.3 

4.9 

4.4 

4.3 

4.5 

4.2 

4.2 

4.0 

4.7 

11 

3.6 

4.0 

3.9 

5.05 

4.9 

4.4 

4.3 

4.0 

4.2 

4.15 

4.0 

4.7 

12 

3.6 

4.0 

3.9 

5.0 

4.9 

4 4 

4.3 

4i5 

4.2 

4,0 

4.0 

4.65 

13 

3.0 

4.2 

0.6 

5.1 

4.85 

4.3 

4.3 

4.4 

4.2 

4.0 

4.0 

4.6 

14 

3.7 

4.2 

5. 5 

5.15 

4.6 

4.3 

4.3 

4.35 

4.2 

4.0 

4.0 

4.6 

15..... 

3.7 

4.2 

4.45 

5.2 

4.7 

4.2 

4.3 

4.3 

4.2 

4.0 

4.0 

4.6 

16 

5.6 

4.1 

4.35 

5.2 

4.7 

4.2 

4.3 

4.3 

4.2 

4.0 

4.0 

4.55 

17 

3.9 

4.0 

4.3 

5.1 

4.7 

4.2 

4.3 

4.3 

4.2 

4.0 

4.C 

4.5 

18 

3.8 

3.9 

4.4 

5.1 

4.0 

4.2 

A3 

4.3 

4.2 

4.0 

4.0 

4.5 

19 

3.0 

3.9 

4.5 

5.0 

4.6 

4.2 

4.3 

4.25 

4.2 

4.0 

4.0 

4.4 

20 

3.6 

4.0 

4.6 

5.0 

4.0 

4.2 

4.3 

4.2 

4.2 

4.0 

4.0 

4.4 

21 

4.0 

4.0 

4.0 

.5. 1 5 

4.5 

4.2 

4.3 

4.4 

4.2 

4.0 

4.0 

4.4 

22 

3. 85 

4.0 

4.3 

5.1 

4.5 

4.2 

4.7 

4.4 

4.2 

3.95 

4.0 

4.4 

23 

3.7 

4.0 

4.3 

5.3 

4.5 

4.2 

5.1 

5.0 

4.2 

3.85 

4.0 

4.4 

24 

5.7. 

4.1 

4.3 

5.2 

4.45 

4.3 

4.95 

4.9 

4.2 

3.8 

4.0 

4.4 

25 

3.0 

4.0 

4.4 

5.2 

4.4 

4.3 

4.7 

4.9 

4.2 

3.7 

4.3 

4.4 

26 

3.6 

4.0 

5.(Jt! 

5.2 

4.4 

4.3 

5.2 

4.9 

4.2 

3.65 

4.5 

4.4 

27 

3.6 

3.?*2 

0.0 

5.1 

4.4 

4.3 

5.0 

4.75 

4.2 

3.6 

4.8 

4.5 

28 

3.62 

3.W 

5.25 

5.0 

4.4 

4.3 

4.7 

4.6 

0.0 

3.5 

4.5 

4.4 

29 

3.72 

5.1.5 

5.0 

4.4 

4.3 

4.6 

5.2 

5.3 

3.5 

4.4 

6.2 

30 

3.8 

1. 95 

4.9 

4.45 

4.3 

4.0 

5.2 

5.15 

3.5 

4.4 

6.05 

31 

3.8 

4. 75 

4.4 

5. 45 

4.0 

5.85 

Daily  disrharye,  in  second-feel,  of  Little  Colorado  River  at  Holbrook,  Ariz.,for  J906. 


Day. 

1 

Jan.  ' 

' Feb.  1 

Mur.  1 

Apr. 

■ May. 

June. 

July. 

1 

Allg. 

Sept,  j 

Oct.  ; 

j Nov. 

Jpef. 

1 

ae. 

194  j 

--  1 

250 

1 90 

3 

^ 20  i 

445  ! 

2,'iO 

4 

25 

2 

3:10 

120  1 

75  1 

270 

, ll.'i 

5 

3 

80  ! 

75  ‘ 

170 

4 , 

25 

3 

XV)  1 

j:i5  1 

7.5 

2.511 

1 l.iO 

5 

3 

25 

60  ' 

83 

4 

4ti0 

4 

:m 

140  1 

75 

:CiO 

' 150 

5 

3 

25 

40  ; 

T2 

4 , 

890 

5 

330 

14.j  , 

u.| 

290 

125 

5 

3 

15 

20  ! 

30 

4 1 

215 

6 

3.30 

213  , 

7.5 

300 

1 in.'> 

5 

3 

IS 

17 

12 

4 1 

255 

7 

420 

24.»  1 

75  < 

9h7 

97 

5 

3 

145  1 

15 

9 

4 1 

, 260 

8 

370 

1 243  i 

75  1 

lr-»5 

93 

3 1 

67 

12  • 

6 

5 

! 27Q 

9 

370 

1 325  i 

lou  1 

115 

KS 

5 

3 ! 

20  i 

' 10 

7 

^ 1 

1 235 

10 

370 

1 240  • 

175  1 

145 

84  ' 

5 

3 1 

30 

' 7 ■ 

8 

5 1 

1 235 
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Daily  •U^char^f^  in  tecond-ftely  of  Little  Colorado  River  at  Holbrook^  Ariz.,for  19()(» — C^)ii. 


Day. 

1 Jan.  1 

Feb.  1 
1 

[ Mur. 

1 

! Apr. 

May. 

June. 

1 July. 

Aug. 

Sept. 

Oct. 

1 Nov. 

D»v. 

n 

f : 

370 

195  : 

175 

1 105 

an 

5 

3 

50 

6 

10 

5 

185 

12 

1 370 

196  : 

; 175 

100  ! 

75 

5 

3 

45 

5 

9 

5 

120 

13 

! 370 

272  1 

3.537 

1 140 

65  1 

4 

3 

35 

4 

9 

5 

47 

u 

420  ! 

272 : 

I 2,173 

IMt 

35 

4 

3 

30 

4 

9 

5 

45 

IS 

' 420  i 

272 

550 

180 

45 

3 

3 

25 

4 

9 

5 

45 

16  

1 

250 

375  1 

105  1 

45 

3 

3 

25 

1 4 

9 

5 

43 

i: 

1 020 

200 

350  1 

130  i 

45 

3 

3 

25 

■ 4 ' 

9 

5 

40 

18 

1 m i 

102 

4.50  1 

155  ' 

35 

3 

3 

25 

1 * ' 

9 

5 

40 

1 HAS 

<« 

1 530  { 

170 

35  ' 

3 

3 

23 

, 4 1 

9 

5 

35 

20 

' 848 

88 

('OO 

1 160 

35 

3 

3 

17 

4 

9 

5 

35 

21 

94  1 

1.50  ^ 

1S5 

17 

3 

3 

14.5 

4 , 

1 9 

6 

.15 

22 

H7H 

9.1  I 

.^50 

170 

10  : 

3 

! ^ 

145  : 

4 ' 

9 

7 

35 

23 

423 

, 250 

2.50 

1^ 

3 

134 

275 

4 

8 

8 

35 

24 

! «!9 

175  1 

1 200  1 

200 

7 

4 

W 

130 

4 

8 

10 

.15 

23 

187 

97  ! 

40t) 

200 

5 ' 

4 

57 

4 

8 

28 

35 

2fi 

1 IS7 

100 

1.340  1 

200  , 

5 

4 

140 

fx5 

4 

8 

40 

35 

] 189 

1 93 

3.2»M) 

21s 

5 

4 

95 

55  1 

4 

8 

63  i 

' 40 

» . 

1 194 

73 

1.4:15  . 

2.50  1 

5 

4 

37 

i 

tiOO  I 

8 

.14 

35 

29 

8 

25 

30 

m 

0»»2  1 

4 

2H 

i.55  ' 

319  ' 

8 

25  1 

1 ti20 

31 

1 108 
1 1 

220  ' 

125  j 

5 : 

28 

240 

5 

530 

Note.— Thc«  dist'hargo.s  were  ol)talne<l  by  the  irKlin-**!  inethfxl  fr»r  shifting  channels. 


\frmthhi  distrhiirnr  of  Little  Colorado  River  at  Holbrook,  Ariz.,for  1906, 


Month. 

Dlscharpc  In  sc»*ond-ffM*t. 

MaxLiiuiin.'  Minimum.  Mean. 
1 

Total  in 
acre>bM»t. 

Janoary 

i,:cw 

165 

452 

27,800 

Februarv 

1 ;C5 

7.1 

170 

9,440 

March 

3,540 

56 

621 

38,200 

April 



9S7 

100 

245 

14,fi00 

150 

5 

54.0 

3,;i20 

June 

5 

3 

4. 1 

244 

Julv 

140 

3 

24.0 

1,.530 

August 

275 

15 

71.5 

4,400 

f*epteinber 

«M) 

4 

6S.  7 

4,090 

Octol'er 

2.j0 

5 

26.6 

l,tM0 

Novemher 

6.1 

4 

11.3 

6?2 

Decern  l^er 

MU) 

25 

181 

11,100 

The  year 

3,.’>40 

3 

161 

117,000 

Summary  of  observatiotui  of  evaporation  at  Jfolbrof)k.  Ari:..  in  1905-6. 


1 

1 T<‘tiipcraturc  of  water. 

Month.  1 

Amount 
of  evaiH>- 

! Ill  pan. 

Outside  pan. 

ration. 

1 Maxi-  Mlnl- 
' mum.  nnim. 

1 Mean. 

1 Maxl- 
1 inmn. 

1 Mini- 
rniiin. 

1 Mean. 

1905.  1 

August « ..J 

■ Inchrt. 

6.00 

1 81  66 

1 

1 

1 so 

66 

1 7:1 6 

.Seplemljcr 1 

4.  .57 

79  .V) 

r.i,  4 I 

78 

.Vi 

66.  5 

Octolier 1 

4.26 

73  1 41 

73 

42  1 

1 Vi.  H 

N‘overal»er 

f>  1.45 

59  40 

4.S.  1 ! 

5tl 

' 4.8. 4 

December ' 

0.22 

4H  29 

.•!7.  5 1 

48  i 

29 

:<i.H 

i;p0B.  1 

I 

1 

1 1 

l 

Jauiiarv  < 

0.  o:i 

35  ' :i2 

.12.  4 

36 

32.  7 

Fehniarv ! 

1.24 

5;t  1 :ti  1 

41. H i 

52 

34  1 

1 42.  1 

March 

3. 2K 

M .’17  ' 

46.-  4 

(»:< 

:tH  ; 

1 46. 9 

April * 

5.12 

m 42 1 

.'>2.  5 1 

l*>8 

42 

' 52. 7 

n*r 

6. 93 

71  49 

tiO.  3 

70 

.V) 

V).  4 

June 

8.61 

79  5.1 

6.'».  6 ' 

75 

54 

65.2 

July 

7.  42 

80  61 

d 70.  5 

81 

62 

d7l.l 

Aupw 

6.24 

76 

70.4  ! 

76 

64 

71  0 

Sepieinl*er 

5. 12 

lit  tk'l  1 

6.V  3 

75 

56 

65  7 

October 

3.AA 

6^1  40  1 

.%.  0 

m 

41 

Vi.  4 

November 

1.43 

:u  4^1 

46.  1 ' 

.58  , 

40 

46. 7 

Decemljer 

.94 

46  :e* 

42  4 

47  ! 

40 

43  1 

.;> 

49.  V) 

M 

32 

•20^  days.  6 39  days.  < For  5 days;  the  pun  was  frozen  January  5 to  .‘10.  **  30  days. 
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SURFACE  WATER  SUPPLY,  1906. 


LITTLE  COLOHAIK)  RIVER  AT  ST.  JOHN.S,  ARIZ. 


This  station  was  established  April  18,  1906.  It  is  hx;ated  at  the 
south  end  of  the  towTi  of  St.  Johns,  one-half  mile  above  the  dam  and 
county  bridge. 

The  channel  is  straight  for  300  feet  above  and  2.50  feet  below  the 
station.  There  is  a good  velocity  at  all  stages,  becoming  swift  at 
high  water.  The  banks  are  clean  and  almost  perpemlicular,  and 
will  not  overflow  during  bigh  water.  The  bed  of  the  stream  is  clean, 
and  sandy;  it  prt)bably  shifts  slightly.  There  is  one  channel  at  all 
stages. 

Discharge  measurements  are  made  by  means  of  a cable,  car,  and 
tagged  wire.  A stay  wire  is  used  for  high-w’ater  measurements.  The 
initial  point  for  soundings  is  the  face  of  the  cable  support  on  the  right 
bank. 

The  staff  gage,  which  is  read  by  the  Iwal  hydrographer,  W.  D. 
Kencher,  is  bolted  to  the  framework  built  otit  over  the  bank  on  the 
right  side  of  the  river  at  the  gaging  station.  The  bench  mark  is  the 
head  of  a bolt  driven  into  solid  leilge  73  feet  northeast  from  the  cable 
support  on  the  left  bank;  elevation,  15.43  feet  above  the  zero  of  the 
SaR®. 

IMscharije  measuremaiU  of  Little  Colorado  River  at  Si.  John,  Ariz.,  hy  Reed  and  Reneher, 

in  1906. 


Date. 

(ia^  1 
height. 

Dlficharge. 

Date. 

<iage 

height. 

Discharge. 

April  10 

Fret. 

Ik  23 

Sec.-ft, 

477 

1 August  20 

Fret. 

a08 

Src,~ft, 

38 

April  19 

0. 13  1 

424 

August  20 

4.84 

213 

April  24 

A 78 

338 

August  23 

4.M 

113 

April  ‘A) 

AOH 

186 

Soj)teml»er  10 

3.94 

as 

May  4 

4.90 

132 

Septomlier  17 

A87 

7.7 

May  8 

4.  80 

148 

, September  22 

3.88 

&2 

May  11 

4.20 

48 

Septemlier  28 

3.94 

13 

May  IK 

4.  (N) 

35 

Octolier  5 

A 91 

10 

May  21 

3.9:1 

23 

Octol>er  11 

A92 

12 

May  28 

3.90 

21 

October  17 

A90 

A9 

June  2 

3.82 

16 

Octol>er  24 

A 91 

11 

June  7 

3.79 

16 

Octolier  30 

A 91 

13 

June  15 

3.  Mi 

K.0 

November  5 

A93 

13 

June  21 

3.74 

12 

November  12 

A9t 

IS 

June  28 

3.76 

13 

NovemlMT  19 1 

A95 

14 

July  4 

.3.79 

16 

November  24 ' 

4.03 

19 

July  12 

:i8.5 

12 

November  28 

4.07 

23 

July  IH 

A 86 

14 

December  4<* 

4.96 

206 

July  28 

4.  00 

24 

Decern  l)er  11 ' 

4.60 

65 

:i  93 

1 19 

4.44 

1 ^ 

' 23 

Aupist  9 

4.04 

1 it 

Dccemltor  22 

4.10 

Aupist  14 

A98 

16 

De<'eml>cr  31 « 

4.68 

i 

1 61 

1 

a Float  meaimrcincDt. 
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Daily  yatj'’  height^  in  feety  of  Little  ('olorado  Hirer  at  St.  JohnSy  Ariz.yfor  1906. 


1. 

2. 

3 

4. 

5. 


6... 


8. 

9. 

10. 


11. 

12. 

13. 

14. 
16. 


Iti. 


w ! 

19  ‘ 6.18 

20  6.f>K 

21  6.82  i 

22  1 6.10 

23  5.95 

24  ! 5.90 

25  ; 5.W 


6.48 
5.40 
5.30 
5.  15 
5.  UK 

31 


May. 

1 1 

June. 

1 

July. 

1 

i Aug. 

Sept. 

i Oct. 

! Nov. 

Deo. 

5.08  1 

* 384 

3 71  1 

1 

4.68 

429 

3. 94 

1 3 91 

4.09 

4.92 

382 

370  ! 

4.31 

4 16 

393  1 

1 392 

4. 11 

4.90 

382 

3 75 

395  1 

409 

392  ' 

1 3 92 

4 13 

4.00 

383 

4. 10 

3 9i>  1 

4.05 

3 91  { 

3.92 

4.61 

4.82 

1 38! 

388 

3 91 

402 

3 01 

3 93 

5.80 

4.80 

3.80 

4. 17 

3 90 

3.90 

3 93 

5.72 

4.82 

1 379 

, 3 83 

1 394 

1 3.97  ; 

390 

3.93 

3 10 

4.80  , 

1 379 

380 

4.04 

3.95 

3.90 

394 

4.  84 

4.60  1 

3 78 

' 380 

4.04 

BAH  1 

3.90 

394 

4 78 

4.  30 

1 3 74 

3.82 

4.62 

393 

391  I 

394 

4 74 

4.26  1 

i 3 70  i 

3.85 

4.  15  1 

3.91 

! 392 

394 

4 62 

4.  20  i 

1 3 67  1 

385 

4.00 

3.90 

392 

394 

455 

4.-20 

366 

385 

399  1 

1 3.89 

: 3.92 

394 

4 50 

4.20 

3 6(>  1 

385 

39K  ' 

1 3.89  1 

1 3 92 

394 

450 

4. 12 

365 

384 

3 97 

388  1 

393 

394 

4 45 

4.08  ' 

1 366  . 

3. 35 

4.90  , 

3.88 

3.95 

39.5 

4 29 

4.02 

365  ; 

385  i 

! 4.  15  1 

3.87  1 

3 92 

395 

4 20 

4.00 

1 3 65 

386 

392  i 

3.87  1 

3 90 

396 

4. 13 

ao4 

364 

38K  1 

3 89 

3 87 

3 91 

3 95 

4 14 

4.00 

1 364 

3 86  1 

1 I 

3.87 

3 91 

396 

4. 12 

399 

3.M  1 

1 386  ’ 

1 3 Of.V  ' 

3 87  ! 

3 9f) 

398 

4 11 

3 95 

364 

> 386 

5.  45  1 

388 

3 91 

4 00 

4 11 

393 

3 76 

4.03 

4 70  ! 

388 

3 91 

4 02 

4 12 

3 93 

379 

1 3«1 

4 36  1 

3 88 

1 3.91 

4.03 

4. 14 

3 90 

380 

3.86 

4 21» 

3.92 

3 90 

4.05 

4 13 

390 

380 

4.  18 

4 35 

4.05 

3 90 

4.07 

* 4 12 

390 

378 

‘ 388  1 

4 26 

4 03 

390 

4.07 

4 12 

388 

3 75 

395 

4.  19 

3 9(i 

390 

406 

4 13 

387 

3 74 

3 96 

4 20  ' 

397 

3 92 

4 05 

4.24 

386 

3 70 

3.90 

4,  40  ; 

3tlK 

3 91  j 

; 4.04 

4.40 

385 

3 8li 

4.36 

3 91 

4.69 

Daily  disrlMrgey  in  second-fcely  of  Little  Colorado  Hirer  at  St.  Johmy  Ariz.yfor  1906. 


Day.  ^ 

Apr. 

May. 

Juno. 

July. 

Aug. 

Sept. 

Oct.  1 

1 

1 Nov.  1 

Dec. 

1 1 

1 

135 

18  ^ 

10 

100 

4<l  ' 

14 

11 

23 

2 1 

145 

17  i 

10 

53 

33 

> 13 

12  ' 

25 

3 

137 

>7  ’ 

13 

22  i 

20 

i 12 

12 

26 

i 1 

132 

17 

32 

23  ' 

21  , 

1 11 

12 

CO 

5 1 

130 

16 

1 

18 

18 

11 

13 

1 533 

6 

' 135 

10 

38 

17 

15 

10 

13 

7 

145 

15  , 

11 

20 

13 

10 

13 

2(i0 

8 

148 

15  ' 

9 

28 

11  > 

10 

14 

159 

9 ' 

9.5 

14 

9 1 

28 

10  1 

10 

14 

135 

10 

1 70 

12 

10 

9 

11 

14  I 

120 

11 

1 

60 

10 

12 

32 

9 

12 

14  1 

■ 73 

12 

1 

55 

8 

12 

17 

9 

12 

14 

13 

' 50 

8 

12  1 

17 

8 

12 

14 

1 54 

14 

48 

8 

12  ! 

16 

8 

12 

14 

' M 

15 

1 

42 

7 

12 

17 

8 

13 

14 

' 50 

16 

1 ^ 

12 

120 

8 

15 

15  1 

37 

17 

7 i 

12 

38 

s 1 

12 

15  1 

31 

IS ' 

1 35 

7 

13 

20 

H ; 

10  ' 

15  1 

26 

19 

'm 

27 

7 ; 

15 

18 

8 

D 1 

15 

27 

20 

415 

32 

7 , 

13 

85 

8 

11 

16 

25 

21 

340  , 

, 33 

7 

13 

205 

8 

10 

18 

25 

22 

420 

27 

7 

13 

200 

8 

11 

20 

25 

23 

380  1 

' 23 

13 

27  i 

80 

8 1 

11 

22 

25 

24 

370 

23 

15 

191 

52 

8 

n 

19 

27 

25 

315  1 

i 

16 

1 "i 

43 

12 

10 

20  : 

26 

26 

265 

! 21 

16 

' 39 

42 

25 

10 

22  1 

25 

W 

250 

21 

14 

15  ' 

43 

23 

10 

22  ■ 

25 

28 1 

230 

20  1 

13 

1 20 

36 

16 

10 

Xi 

26 

29 

200 

1 19  1 

12 

2!  1 

37 

17 

12 

20 

34 

30 ' 

190 

1 

10 

16  ! 

ea 

18 

11 

19 

46 

31 1 

1 18 

13 

53 

11  1 

100 

1 



1 2 

1 

XoTE.— Thc9c  discharges  wen?  ohtalmxl  by  the  Indirect  method  for  shifting  channels. 
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SUHFACK  WATKK  SUPPLY,  P.KH>. 


Monthly  dischanjc  of  Little  Colorcuio  Hiier  at  St.  Johns,  Ariz.,for  1906. 


Mmith. 


April  I'.MO 



Juiu* 

July 

August 

Septpmb**r 

Octol>er 

Novomt)er 

Doccml)or 

The  p<Tto<l 


Piseharge  in  sccond-foct. 

Total  In 

Maximum. 

Minimum. 

Mean. 

acrt*-fwt. 

m 

l‘« 

320 

7.630 

IHo 

I«,0 

64.3 

3,950 

. is.o 

7.0 

11.9 

71^ 

39 

9 

15.8 

972 

2(i0 

16 

53.9 

3.310 

-16 

8 

U.2 

K4d 

I:) 

10 

11.3 

ms 

23 

11 

16.0 

952 

633 

23 

86.2 

5,300 



24, 

' 

SILVER  CHEEK  AT  SXOWFLAKE,  AKIZ. 


This  station  was  estahlisht'd  ^fay  4,  15)06.  It  is  located  at  the 
southeast  cnil  of  the  town  and  2 miles  below  the  dam  of  Snowflake 
and  Taylor  Irri<;ation  Company.  All  water  is  shut  otT  hy  the  dam 
durinfi  the  entire  irrigation  sea.son,  e.xcej)ting  when  rains  occur. 

The  channel  is  straight  for  ‘iOO  feet  above  and  150  feet  below  the 
station.  The  current  is  good  at  all  stages.  The  right  bank  is  high, 
sandy,  and  clean;  the  left  is  sandy,  is  higher  than  the  right  and  is 
cov'ered  with  sjnall  willows  which  serve  to  hold  the  soil  in  place. 
Owing  to  the  level  country  and  the  sudden  rains  to  which  tliis  creek 
is  subjected,  both  banks  will  jmobably  overflow  during  extreme  liigh 
water.  The  bed  of  the  stream  is  sandy,  level,  and  clean.  There  is 
one  channel  at  all  stages,  excej)t  when  the  banks  overflow  and  then 
water  is  liable  to  extend  over  a large  area. 

Discharge  mea.surements  are  made  by  means  of  a cable  and  car  dur- 
ing high  water  and  by  wading  at  low  stages.  The  initial  point  for 
soundings  is  the  first  tag  wire  from  the  suj)port  on  the  right  bank. 

The  gage,  which  is  read  by  J.  W.  Smith  twice  each  day,  is  a com- 
bined vertical  and  inclined  rod  on  the  right  bank  of  the  stream  at 
the  point  of  measurement.  The  bench  mark  is  the  head  of  a bolt  in 
the  trunk  of  a large  cottonwood  tree  400  feet  northeast  from  the  rod; 
elevation,  16.68  feet  above  the  zero  of  the  gage. 


IMurharijc  meaxurrmi  nts  of  8i7r<  r Crci  kal  Snoti  jinh',  Arh.,  hy  Real  and  Xcu  man,  in  I90S. 


flagp 

hidght. 

IHs- 
fhti  rg< '. 

Mav  « 

i'crl. 

2.2 

1.2 

Mav  IS 

2.2 

.9 

MaV  25 

2.2 

.K 

Jurif  1 

•»  •> 

1.0 

Juno  It 

2. 0 

.8 

Juno  21 

2.0 

.« 

Jum-  2S 

2. 0 

.9 

July  6 . 

III 

.5 

July  12 

2.0 

1.7 

July  20 

2. 0 

2.0 

July  25 

2.0 

1.2 

' Dtttt*. 

(lag* 

[ beipil. 

Pi»- 

charge. 

August  1 

Feet. 

2.0  , 

See.-ft. 

1.4 

1 Augusts 

2. 1 ! 

4.5 

, August  10 

2.1 

3.4 

, .\ugust  21 

2. 1 

; 3.6 

I;  Augu.tt  2*9 

2. 1 

1 

^ 5 

2.0  1 

1.6 

1 St’f>t<*ml>or  12 

1 1.9 

.1 

1 Sc|)t«'nilMT  19 

1.9  1 

.4 

1 NovomU'r  11 

; 2.3 

1 1.4 

Ui'tvmlMT  11 

|! 

1 2.3  1 

1 5.4 

Digitized  by  Google 


LITTLK  COLORADO  RIVKR  DRAINAGE  BASIN 


113 


haily  gagf  hright,  in  feet,  of  Silver  Creeh  at  Snoii'JIakr,  Ariz.,for  1906. 


Day. 

May. 

June. 

July. 

Aug. 

■Sept. 

Oct. 

Nov. 

Dec. 

I 

2. 05 

2.  .33 

Z 20  i 

2.  IS) 

•> 

2. 10 

ZOO 

Z32 

2.  IS  ' 

2.28 

2.  40 

2.20 

3 



2.05 

ZOO 

2.12 

2. 18  , 

2.  *22 

2.42 

3. 25 

4 

2.05 

2.35 

2.08 

Z 15  1 

Z20 

2.38 

fi.00 

5 

2.05 

2.01 

2(W 

• 2. 10 

2. 20 

2.35 

4.50 



2.15 

2.05 

ZOS 

2.08 

Z12 

2.20 

2.30 

3.80 

7 

2.15 

2.05 

2. 05 

2.08 

2. 10  1 

2. 20  , 

2.28 

3.00 

S 

Z 15 

2.05 

2.05 

2. 10 

2 10  1 

2. 18  ' 

2.25 

2.  50 

9 

2. 15 

2. 00 

2.05 

2.  .55 

2.08 

2. 15 

Z 25 

2.38 

10 

Z15 

2. 10 

2.03 

2.25 

2.  OH 

2. 15 

z:i8 

Z35 

U 

1 2.15 

2.05 

2.00 

2.30 

ZOS 

2.30 

2.22 

2.30 

12 

Z15 

2. 10 

2.00 

2.M) 

2.02 

2,:io 

2.20 

2 30 

13 

2. 15 

2.05 

ZOO 

2.  42 

ZOO 

2.  .30 

2.25 

2.30 

14 

2.  IS 

2.00 

2. 00 

2.25 

l.U«  1 

2.  ;w  1 

2.25 

2.30 

15 

2. 15 

2.00 

2. 00 

2.  25 

1.95 

2.:» 

2.25 

Z 25 

Ifi 

Z15 

2.00 

210 

2 45 

ZOO 

Z.’18 

2. 25 

2. 15 

17 

Z15 

2.U0 

2.20 

2.48 

2. 00 

2.32 

2.25 

2. 13 

IH 

Z15 

2.00 

Z(W 

ZZ5 

2.00 

2.28 

2.28 

2.08 

19 

ZIS 

2.00 

205 

ZZ2 

ZOO 

2.28 

Z.30 

2.23 

20 

j 2.15 

2.00 

2.03 

2.35 

ZOO 

Z28 

2.30 

Z 17 

21 

! 2.15 

2.00 

2.00 

2.  45 

2.00 

Z.32 

2.30 

2. 17 

2.15 

2.00 

ZOO 

2.  «l 

2.  (10 

2.35 

2.30 

2.17 

23 

! 2. 15 

2.00 

2.03 

2.40 

ZOO  , 

Z.32 

2.25 

2. 17 

24 

* 

2.15 

2.00 

zai 

2.35 

2.00  1 

Z.32 

2.55 

2.  17 

25 

2.15 

2.00 

Z03 

2 25 

2. 00 

2.  .30 

2.70 

2.17 

2«> 

Z15 

2.00 

ZOO 

2.20 

ZOO 

2.22  , 

Z50 

2. 17 

'>7 

1 2.15 

2.00 

2. 10 

Z15 

2. 00 

2. 15 

Z.30 

2.20 

» 

Z15 

2.00 

2. 13 

2.15 

2.00 

2. 15 

2.25 

Z45 

29 

' Zlfr 

2. 00 

2. 05 

2. 10 

3.  ,52 

2. 18 

2.20 

4.05 

30 

: 2. 15 

2.00 

2.05 

2.  .30 

Z52  1 

Z.30 

2.20 

3.  70 

31 

2.15 

2 0.') 

2 25 

2.38 

3.05 

Daily  dixvharge,  in  tecond-feet,  of  Silver  Creek  at  Snenr flake,  Ariz..for  1906. 

I I I ■ j i ^ ^1 

Day.  i May.  Juni*.  j July.  i Aug.  S^'pl.  j Out.  j Nov.  ' Doc. 


Note. — Thcw  discharges  wen*  obtained  t>y  the  in<!irect  method  for  shifting  channels. 

2468&— IKR  211—08 8 


Digitized  by  Google 


114 


SURFACE  WATER  SUPPLY,  1906. 


Monthly  tlisrharye  of  Sih  rr  ('mk  at  Snoujiakf,  Ariz.,/or  1906. 


Month. 


May  (0-31) 

.luno 

July 

Aupua 

S«*pt<*ml»or 

t>ciolH*r 

StivomlMT 

I)ect*inl»c*r 

The  perlcKi 


Diacharcp  In  _ 

Totalin 


.Muxi^ium.| 

Minimum. 

Moan. 

1 1 

1 

1 

1.0  , 

52 

‘ 1 

1 1 

1 1.0 

m 

1 1 

1 1 

1 1.6 

% 

11 

2 

4.0 

246 

1 

..■»  i 

l.K 

107 

* . 

l.S  ] 

1 2.5 

154 

1 6 

1.5  ! 

' 2.9 

173 

XI 

3 

9.0 

.553 

' 1,440 

SILVER  CREEK  AT  CAXYOX  STATION  NEAR  SNOWFLAKE,  ARIZ. 


Tills  station  WHS  establisliod  May  2,  1006.  It  is  located  at  the 
iiioiitli  of  Silver  Creek  canyon  ju.st  below  the  town  of  Snowflake.  It 
was  establislied  ])rincipally  to  determine  the  flood  waters  of  Silver 
('reek  and  Cottonwood  Wash,  which  can  not  be  taken  care  of  by  the 
station  above.  At  times  Cottonwood  Wash  carries  more  water  than 
tlie  main  stream. 

During  the  irrigation  season  the  stream  is  entirely  shut  off  above 
the  Snowflake  and  Taylor  Irrigation  Company’s  dam,  .‘5  miles  alxive. 
All  water  pa.ssing  the  section  during  this  jieriod  is  waste  and  seejiage 
water. 

The  channel  is  straight  for  .500  feet  above  and  000  feet  below  the 
station.  The  current  is  very  swift  at  high  water.  Both  banks  arc 
higli,  are  strewn  with  bowlders,  and  will  not  overflow.  The  bed  of  the 
stream  at  the  cable  section  is  of  gravel  and  sand  formation.  Above 
and  below  the  cable  the  bed  is  covered  with  cobblestones. 

Di.scbarge  measurements  arc  made  by  means  of  a cable,  car,  and 
tagged  wire.  'I'be  initial  point  for  soundings  is  the  first  tag  on  a wire 
at  the  right  bank. 

The  gage  is  a series  of  inclined  rods  bolted  to  solid  rock  on  the  right 
bank  of  the  canyon  100  feet  above  the  gaging  section.  Bench  mark 
No.  1 is  a cross  cut  into  a |)oint  of  ledge  to  which  the  rod  is  bolted  at 
elevation  26.01  feet  above  the  zero  of  the  gage. 


I>isvhanjf  mtosurantnts  of  Silnr  ('rrtk  at  cornfnn  stafupn  tuar  Snowjfakr.  Ariz.^  by  Rfcd 
and  \nnnan.  in  JUitfi. 


Iiatu.  j 

OuK,-  1 
[ hi'iKlll.  j 

Fret. 

Muv  4 1 

\ 2.  r, 

May  9 1 

1 2. 6 

Mav  IS 

2.  • '» 

May  31 1 

1 2. 6 

Juno  13 

1 2.0 

Juno  19 ' 

2.5 

1 2.5 

' 2 n 

July  12 1 

1 2,li 

July  20 i 

! 2.  «i 

July  24 

1 2.  u 1 

.\u^ist  2 

August  S 

' 2,  ' 

.\ugust  15 ‘ 

2. 6 

August  21 

2.  . ; 

.o  Dl; 

Dischaixo.  [|  Date. 

Src,-ft.  I 

ft  2 August  20 n 

2.7  SrptiunltprS 

2 4 I S»*ptt‘inlx>r  12 

0.  4 SrpluinUT  19 

1.  (i  I SfptfinlKT  2t>. . . . 

1,4  OcIoIhT  10 

1.  4 II  (><nolHT  2.H 

1.  4 ' OctolMT  W 

1.9  I NovrmiKTO 

1. 9 [1  Nov<‘mU*r  H 

2.0  NovemU'r  21 

1.  .s  Novum l>i*r  20. . . . 

3.  J I>ucoinl*«'r  11 

3 ,3  Dut'unjl'ur  is 

3.0  Duot'iulier  24 

3.1  I)i«uujulM‘r  31 «. . . 


rt  Di.si'hKrg*’  Fottonwood  Wu.sh. 


nischtttgt*. 


Sre.-ft. 

19.6 

iS 

. 1.3 

14 

1.3 

7.0 

4.3 

4.0 
2.9 
ai 
a3 
A3 
9.6 
K7 

5.3 
31. 
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CHEVELON  FORK  NEAR  WINSLOW,  ARIZ. 

This  station  was  established  December  18,  100.5.  It  is  located 
above  the  mouth  of  the  river,  in  sec.  34,  T.  18  N.,  K.  17  E.,  19  miles 
east  of  Winslow,  Ariz.  The  conditions  at  this  station  and  the 
bench  marks  are  described  in  Water-Supply  Paper  No.  175,  page  157. 

A staff  gage  was  set  about  25  feet  upstream  from  the  automatic 
water  stage  register  on  May  14,  1906.  The  bench  mark  is  a bolt  in 
a rock  between  the  cable  and  automatic  register;  elevation,  28.375 
feet  above  zero  of  both  gages. 

On  October  1,  1906,  a well  point  and  10  feet  of  2-inch  pipe  was 
laid  from  the  bottom  of  the  tube  out  into  the  stream  and  sectirely 
connected  to  the  bottom  of  the  creek  and  to  the  float  tube.  This 
obviates  the  trouble  caused  by  sanil  collecting  in  and  about  the 
bottom  of  the  float  tube. 


LHsrhaTtje  vifasurementD  of  t ’hci  elon  Fork  mar  Wimiow,  Ariz.,  hy  Hud  and  Xttniian,  in 


l>ate. 

hel^t. 

l)lsrhKix>^. 

Dale. 

Ortge 

height. 

Disi'lutrgfi. 

touo. 

Feet. 

K.2  , 

-0.  20 

0..5 

1.00  1 

..  . - .20 

4 

2. 10  ! 

33 

- .20 

. 4 

1906. 

F«bn»r>’* 

l.« 

57 

July  14 

July  21 

Jiilv  28 

- 20 
- . 20 

.00 

. 4 

’ . 0 
1.2 

Febimiy  10 1 

1 2.00 

135  . 

August  4 

i ■'■0 

' 2 

February  17 J 

2.40 

Mi7 

August  n 

1.00 

1 2.9 

February  24 1 

' 2.90 

147 

Augllftt  18.. 

.10 

Mareh3 ..i 

2 flO 

132 

AugUHt  25. 

.4 

Mtiffli  12 

i 2.W 

14M 

September  I . . 

.M 

1 

18 

1 3-55 

540 

SeptcnilH'r  *<. . , 
Septeiulior  l.i 

.3 

Miin'h  19 

a.23 

453 

.3 

3. 10  1 

212 

.3 

4.70  ' 

1.250 

.20 

3.50  1 

1 260  ■ 

1 .10 

I 

April  T 

1.80  ^ 

) 01 

1 .HI 

April  14  . 

2.00 

— , 10 

.25 

AprD2l 

1.4i> 

21 

- . 10 

.25 



0.80 

, 4.3 

- .10 

.25 

lUv  5 

.30 

: 1.2 

- . 10 

.25 

SUt  13 

.211 

1 -7 

- . 10 

.25 

.20 

- 10 

M»V  2ft  . 

.10 

:!) 

- . 10 

■’5 

.00 

.5 



HO 

.00 

.8 

2.  Tt) 

X 

Jcme*  16,,.._ 

.00 

. 8 

rt(H*einlK'r  'SJ.. . . . 

.t<t 

IH 

-.10 

, 4 

,:<0 

to 

i 
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SUKKAC’E  water  SUPPLY,  11)00, 


Vaily  ga<je  fuighi,  i«  feet,  of  Chevdon  Fork  nrar  Winslou\  Ariz.,for  190C. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June.  1 July. 

Aiir. 

i Sept. 

Oct. 

Nov. 

Dec. 

1 

...  1.85 

1.77 

3. 16 

3.00 

0.65 

0.05  —0.15 

2.72 

0..10 

0.23 

-0.07  1 

O.iiO 

*> 

...  1.H5 

1.77 

2.90 

.57 

.a5  - .15 

.86 

.25 

.15 

- .10  1 

i.y: 

3 

...  I.H5 

1.80  1 

2.75 

2.66 

.52 

.05  - .15 

.60 

.18 

.10 

- .10 

2. 15 

4 

...  1.K5 

1.80  1 

2.<%) 

2.41 

.45 

.05  - .15 

.10 

.13 

.10 

- .10 

8. 16 

5 

...  1.80 

l.HO  ' 

2.52 

2.44 

.38 

.M  j-  .15 

.60;  .10 

.10 

- .10 

5.75 

(» 

...  l.HO 

1.88 

2.35 

2.05 

.34 

.05  - .15 

.55 

.08 

.10 

- .10 

5.70 

...  i.MO 

■ 2.2H 

2.30 

1.73 

.32 

.as  - .15 

2.88 

, 05 

.10 

- .10 

5 65 

» 

...  l.«0 

2.62 

2.27 

2.15 

.31 

.05  - .20 

4.07 

.48 

.10 

- .10  , 

5.60 

9 

...  l.HO 

2.tW 

2.28 

2.81 

.30 

.05  - .20 

1.88 

1..35 

.10 

- .10  ! 

5.40 

10 

...  l.HO 

2.57 

2.50 

3.58 

.30 

.05  - .20 

1.00 

.45 

.10 

- .10  j 

5.20 

11 

...  1.80 

2.52 

3.33 

3.15 

.28 

.00  .20 

1.00 

- .10 ! 

4.95 

12 

...1  l.HO 

2.50 

2.98 

2.56 

.25 

.00  - .20 

.90 

1 .18 

.05 

- .10  4 

4.^ 

13 

...  l.HO 

2.52 

8.16 

2.21 

.25 

.00  - .20 

.70 

.10 

.as 

- .10 

4.20 

H 

...  l.SO 

2.45 

7.89 

2.05 

.20 

.00  - .15 

.50 

.10 

.00 

- .10 

3.60 

15 

...  l.HO 

2.31 

5.70 

2.36 

.20 

.00  - .20 

1.20 

.00 

.00 

- .10 

2.95 

16 

...|  l.HO 

2.33 

4.77 

2-15 

.20 

.00  - .20 

• M 

.00 

.00 

- .10 

2.50 

17 

...  l.HO 

2.40 

4.;« 

1.76 

.20 

.00  - .20 

.20 

.00 

- .05 

- .10  1 

2.00 

IK 

....  1.70 

2.43 

3.65 

1.36 

.20 

- .as  - .20 

.20 

.00 

- .05 

- .10  i 

1.44 

19 

1.75 

2.45 

3.28 

1..30 

.20 

- .as  - .20 

.2(T 

00 

- .10 

- .10 

77 

20 

...  2.04 

2.78 

2.95 

1.63 

.20 

- .06  - .20 

.20 

.00 

- .10 

- .10 

1.U8 

21 

...  2.62 

2.91 

2.78 

1.56 

.20 

- .10  j-  .20 

.15 

1 .00 

- .10 

- .10 

.85 

22 

...  2.65 

2.M 

2.8» 

1.35 

.20 

- .10  ' .00 

.10 

I .00 

- .10 

- .10 

.65 

23 

...  2.65 

3.00 

2.79 

1.23 

.15 

- .10  1.75 

.10 

.00 

- .10 

- .10 

.60 

24 

...  2.65 

2.90 

3.:i2 

1.13 

.10 

- .10  .00 

,05 

, .00 

- .10 

- .10 

.55 

25 

...  2.r»6 

2.ii4 

. 3.83 

1.05 

.10 

- .15  , . 23 

.00 

‘ .00 

- .10 

- .10 

.45 

26 

...  2.4H 

2.52 

7.71 

1.00 

.10 

- .15  .32 

.00 

.00 

^ .10 

- .10  1 

.40 

27 

...  1.98 

2.65 

8.5(i 

.05 

.10 

- .15  .20 

.21 

1..87 

- .10 

- .10 

28 

...  1.87 

2.90 

4. IK 

.85 

.10 

- .15  .05 

2.58 

.60 

--.10 

- .10 

.45 

29.  . 

...  l.HO 

4.05 

.77 

.10 

- .15  .00 

1.65 

.30 

- .10 

- .10 

.30 

:» 

...  1.77 

3.55 

.73 

.10 

— .15  )“  .05 

.65 

.28 

— .10 

- .10 

.30 

31 

-i 

. .. 

3.08 

.05 

1 ’•* 

1 

- .10 

1 

.30 

Daily  disrhargr.  in  feet,  of  Chfvelon  Fork  near  \Vinslou\  Ariz.,/or  1906, 


t>ay.  ! 

Jan.  1 

Feb. 

Mar. 

Apr. 

Muy. 

June.  July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 ' 

52  ’ 

45 

251 

210 

3 

0.75  ' 

0.5 

151 

1 

0.3 

0.25 

35 

2 

52 

4S 

222 

187 

2 

.75 

.5 

2 

1 

.25 

.25 

s: 

3 

52 

57 

157 

142 

2 

.75 

.5 

2 

1 

.25 

.25 

80 

4 

62  1 

48 

155 

no 

1 

.75 

.5 

2 

0.75 

.25 

.25 

3.600 

5 

48 

48 

125 

m 

1 

.75 

.5 

2 

.50 

.25 

.25 

127 

6 

48 

53 

101 

70 

1 

. .75 

.5 

2 

.5 

.25 

.25 

126 

7 

48  ■ 

92 

9>i 

44 

1 

,76 

.5i_ 

183 

1.5 

.25 

.25 

123 

X 

48 

1,37 

at 

80 

1 

.75 

.5^ 

832 

.25 

.25 

.25 

122 

9 

48 

135 

95 

169 

1 

.75 

.5 

54 

18 

.25 

.25 

117 

10 

48  I 

128 

120 

4^ 

1 

.75 

.5 

3 

.25 

.25 

.25 

no 

11 

48 

125 

.328 

2.S0 

1 

.6 

.5 

3 

.25 

.25 

.25 

lUO 

12 

48 

120 

207 

128 

1 

.6 

.5 

.25 

.25 

.25 

92 

13 

48 

12.S 

3.  liOO 

87 

1 

.5 

.6 

•} 

.25 

.26 

. .25 

te 

14 

48 

113 

3. 430 

70 

1 

.6 

.6 

2 

.25 

.25 

.25 

63 

l.S 

48 

97 

1.930 

106 

1 

.5 

.5 

14 

.25 

.25 

4> 

16 

48 

100 

1.298 

8t) 

1 

..5 

.5 

1 

.25 

.25 

.25 

35 

17 

48 

107 

9H8 

« 

1 

.5 

.ft 

.25 

.25 

.25 

29 

IH 

41 

111 

54t) 

19 

1 

.5 

.5 

1 

.25 

.25 

.25 

23 

19 

44 

113 

3o:( 

17 

1 

.5 

.5 

1 

.25 

.25 

.25 

2S 

20 

W 

Itvl 

198 

37 

’ 

.5  ‘ 

.5 

.25 

.25 

.25 

20 

21 

138 

190 

163 

31 

1 

.6 

.5 

.25 

.26 

.25 

19 

14S 

UK 

183 

20 

1 

.6 

.76 

^.5 

.25 

.25 

.25 

18 

18 

24 

14.S 

147 

.321 

12 

75 

.5 

2 

.5 

.25 

.25 

.25 

18 

25 

145 

138 

iilK 

11 

75 

.5 

.75 

.5 

.25 

:25 

IT 

2ii 

ll.S 

125 

3.  .300 

10 

75 

0.5 

.75 

.5 

.25 

2i 

.•25 

17 

27 

i>2 

140 

3.870 

8 

75 

.5  ; 

.75 

0.5 

119 

.25 

.25 

17 

28 

.s:i 

147 

1.237 

6 

75 

.5 

.6 

130 

2 

.25 

.25 

17 

29 

48 

SIS 

4 

75 

.5 

.5 

Si 

.75 

.25 

.25 

16 

30 

4*» 

478 

3 

75 

.6  ' 

.5 

2 

.76 

.25 

.25 

16 

31 

45 

230 

75 

11 

2 

.25 



10 

j 



Notk.— These  dischargee  were  obtained  by  the  Indirect  method  (or  shifting  channels. 
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Monthly  ditchargr  of  Chn'don  Fori  near  Witulow,  Ariz..Jor  J906. 


January 

FcliruaVy 

Manh 

April 



Jur» 

July 

August 

SqjUTnhcr 

<Jctober 

November 

iHwmber 

Thoyear. 


Month. 


Itlscharpi'  in  sttconti-fw*!.  | 

1 

Total  In 

Muxitmim. 

Mbiinmii). 

Mean. 

1 acn>-fw>t. 

1 

1 

145  ! 

41 

66.8 

4.110 

210  I 

4,5  ' 

115 

6,440 

3,870  I 

93 

828 

.50.1NM) 

m 

3 

St'i.O  1 

5,120 

3.00 

.75  1 

1 1.06] 

55.2 

. 75 

1 .60 

. ..58  i 

34. 5 

45.0 

' ..50 ; 

2.3ti 

14.5 

832 

..50 

«i.4 

2,850 

no 

.25  1 

I 5. 04 

300 

.30 

.25 

1 .3.5  1 

15.4 

.25 

.25  ! 

. 25  , 

14.9 

3.  »MX) 

16 

168 

10,300 

3,870 

.25 

no 

80.:«x) 

CLEAR  CREEK  NEAR  WINSLOW,  ARIZ. 


This  station  was. established  June  13,  1!)06.  It  is  located  6 miles 
from  Winslow  and  3 miles  above  the  Clear  Creek  Irrigation  Company’s 
dam  and  the  county  bridge.  It  is  one-half  mile  above  the  pump 
house. 

The  channel  is  straight  for  2.50  feet  above  and  500  feet  below  the  sta- 
tion. The  current  is  good  at  all  stages.  Both  banks  are  perjjendicu- 
lar  cliffs  and  will  not  overflow.  The  bed  of  the  stream  is  strewn  with 
large  bowlders  and  is  permanent.  There  is  one  channel  at  all  stages. 

Dischai^e  measurements  are  made  by  means  of  a cable,  car,  and 
tagged  ware.  A stay  wire  is  used  for  high-water  measurements.  The 
initial  point  is  the  first  tag  at  the  eyebolt  to  which  the  tag  wire  is 
fastened. 

The  gage,  which  is  read  by  E.  McFarland,  is  an  automatic  water- 
stage  register  on  a shelf  51  feet  above  the  bottom  of  the  creek.  There 
is  also  a staff  gage  42  feet  long  bolted  to  the  cliff.  The  elevation  of 
both  gage  zeros  is  the  same.  The  bench  mark  is  a bolt  in  a wooden 
plug  which  has  been  driven  into  a hole  in  the  solid  ledge  5 feet  south  of 
the  gage  ro<l;  elevation,  35.083  feet  above  the  gage  zero. 


DUcharyt  measuranfnU  of  Clear  Creek  near  U'ijwtoic,  Anz.,  hy  Reed.  McFarland  and 

Imcl,  in  1906. 


DaU*. 

li 

C. 

Die-  i 

! charg»\  ' 

Date.  ' 

Juuel3,...  

Fefi. 
2.0  1 

Stc.-ft. 

3.  51 

1 

Fret.  1 
2.0  ! 

June  14 

20 

3.42 

2.0  1 

June  If).. 

2.0 

• 3. 4(i 

2.0 

June23.. 

20 

3.29 

2.0  ' 

June  30 

2.0 

3. 19 

Novemix'r  2 1 

! 2.0  , 

tolyi 

July  14 

2.0 

3.2’ 

1 NovemU'r  10 1 

2. 0 1 

2.0 

3.22 

Novemlier  17 

! 2.0 

July  21 

2.0 

3. 16 

Novomlxr  24 

1 2.  2 1 

July  28 

2.0 

3. 15 

I>o«*ml)er  4 1 

1 17. 4 

Auput  U 

2.0 

3.38  1 
3.32  1' 

I DfvemltorS 

; 9.0 

August  18 

2.0 

' Dt'Otmilx'r  6 1 

1 7.0  ' 

August  25 

2.0 

3. 32  j 

1 DW'tUlHT  8 ' 

1 4.7  ' 

Septemlwr  1 

2.0 

; 3. 3()  ' 

Dccemln^r  10 

1 4.  0 . 

2.0 

: 3. 4.3 

3. 1 i 

2.0 

^ 3.45 

11 

i 2.0 

3. 61  I 
3.46  ' 

2.  4 1 

! 2.0 

4.2  ! 

Dis- 

chargt*. 


Sec.^f. 


3.  46 
3.  is 


3.  75 
3.  M7 
3.90 
3.SS 
5.64 
4.k40 
'J.OOfI 

1.3'JO 

521 

;ti3 

112  ^ 
114 
31.9 
2S4 
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SURFACE  WATER  SUPPLY,  UH)G. 


Daily  yaye  height,  in  fret,  of  Clear  Creek  near  Winslou,  Ariz.,/or  J90G. 


Day. 

June.  July. 
1 

Aug. 

Sept. 

Oct. 

1 

Nov.  j 

I>ec. 

1 

2 

' i 1.95 

1 2.70  1 

! 2.32  ! 

2.00 

2.00 

2.00 

2.00 

2.00 
2.00  , 

2.00 

2.23 

3  2. 00 

4  2.00 

5  2.00 

6  2.00 

7  2.00 

8  2. 00 

9 2.00 

10 2.00 

11 2.00 

12 2.00 

13  2.  00 

14  2.00 

15  2.00 

16  2.00 

17  1.95 

18  l.ftS 

19  1.95 

20  1.95 

21  \ 1.95 

22  1.95 

23  1.95 

24  1.93 

25  I.ft5 

26  1.95 

27  195 

28  1.95 

29  1.95 

30  1.95 

31  


1.95 

2.28 

2.00 

2.00 

ZOO 

Z43 

1.95 

2. 12 

2. 00 

2.00 

Ztio 

1.95 

1.95 

2.00 

2.00 

2.00 

9 73 

1.95 

1.98 

2.00 

2.00 

ZOO 

7.40 

1.95 

1.96 

2.00 

2.00 

zoo 

5.30 

1. 95 

2. 32 

2.00 

ZOO 

zoo , 

4.45 

1.95 

2.55 

2.00 

2.00 

zoo 

1.95 

2.20 

2.00 

2.00 

zoo  I 

3.40 

1.95 

2.32 

2.00 

2.00 

zoo 

3. 10 

1.95 

2. 15 

2.00 

2.00 

zoo 

3.tJ8 

1.95 

2.15 

2.00 

2.00 

zoo 

Z« 

1.95 

2. 15 

2.00 

2.00 

2.00 

4.05 

2.00 

2. 15 

2.00 

2.00 

2.00 

5.25 

2.05 

2. 10 

2.00 

2.00 

2.00 

4.60 

2.00 

2.  or 

2.00 

2.00 

ZOO 

4-(fi 

2.00 

2. 00 

2. 00 

2.00 

zoo 

3.68 

200 

2.00 

2.00 

2.00 

2.00 

3.4.5 

2.00 

2. 00 

2.00 

2.00 

2.00 

3.  40 

2.00 

2.00 

2.00 

2.00 

ZOO 

3.20 

2.00 

1.95 

2. 00 

2.00 

2.00 

a 10 

2.00 

1.95 

2.00 

2.00 

ZOO 

Z80 

1.96 

1.95 

2. 00 

ZOO 

zoo 

Z70 

1.95 

1.95 

2.00 

2.00 

zoo 

2.60 

1.95 

2.00 

2.00 

2.00 

zoo 

Z45 

1.95 

2.00 

2.00 

2.00 

zoo 

Z40 

1.95 

2.00 

2.00 

2.00 

zoo , 

ZZ5 

2.  (W 

2.00 

2.00 

2.00 

zoo  1 

Z30 

2.00 

2.M 

2.00 

2.00 

zoo 

Z30 

2.03 

2.00 

ZOO 



3.  t8 

Daily  discharge,  in  second-feet,  of  Clear  Creek  near  Winslow,  Ariz.,for  1906. 


Day. 

June. 

July, 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

; 

Z20 

70 

15 

2., 

3.20 

22 

3 37 

3. 45 

a.‘ 

Z50 

3.20 

20 

3.38 

3.  45 

187 

33 

4 

3.50 

3.20 

5 

3.  .39 

3.  45 

4.87 

1,790 

5 

3.50 

3.20 

3 

3.  40 

a 45 

ass 

2,245 

6 

3.50 

Z20 

3 

3.41 

3.  45 

3S8 

1,4«10 

7 

3.50 

Z22 

3 

3.42 

a 46 

189 

720 

8 

3.50 

3.22 

•_>> 

3.  43 

3.46 

3-89 

420 

9 

3.50 

3.22 

43 

a 43 

3.46 

190 

Z50 

10 

3.50 

3.22 

11 

3. 43 

3.47 

190 

155 

11 

3.  .50 

3.22 

22 

3.  43 

3.47 

3.90 

110 

12 

3.50 

3.22 

6 

3.  44 

a 48 

108 

13 

3.  .50 

a 22 

6 

3.44 

a48 

3.90 

80 

14 

3. 42 

3.22 

6 

3.  44 

3.54 

3.90 

290 

3.4.5 

3. 21 

6 

3.  4.1 

a58 

190 

700 

10 

3. 46 

3.20 

3.33 

3.47 

3.62 

188 

475 

3.  43 

3. 19 

3. 32 

3.  49 

atio 

188 

290 

Z40 

3.  IS 

3.a2 

3.  .59 

3.70 

4.04 

208 

19 

3. 37 

a 17 

3.  .32 

3 . .53 

a 77 

4.20 

162 

20 

3.  34 

3. 16  • 

3. 32 

3.55 

3.83 

4.30 

155 

21 

3. 32 

3. 10 

3.32 

3. 59 

3.83 

4.52 

122 

22 

3.30 

3. 15 

3. 32 

a 61 

3.82 

4.68 

no 

23 

3. 29 

3. 15 

3.  :rj 

3.59 

aso 

4.85 

TO 

24 

3.27 

3. 15 

3.32 

a .51 

3.79 

102 

60 

Z5 

3.25 

3. 15 

3. 32 

3.54 

3. 77 

• 5.19 

50 

2»; 

3.23 

3. 15 

3. 32 

a 51 

3.  76 

5.32 

35 

27 

3. 21 

3. 1.5 

3. 32 

3. 49 

a 75 

5.54 

30 

2M 

3.20 

3. 15 

3.33 

3 47 

a 77 

100 

25 





3.20 

3. 17 

3.  Z5 

3. 46 

3.82 

150 

20 

31 

3.  IS 

3.36 

3.M 

167 

_ _ 

__ 

Note.  -These  dlitclmrges  were  obtalued  by  the  indirect  method  lor  shifting  channels. 


Digitized  by  Google 


LITTLE  COLORADO  RIVER  DRAINAGE  BASIN. 


119 


Monthly  duchwge  of  Clear  Creek  near  Winsloir.  Ariz../or  1906. 


Month. 

Piflchargr  in  eecon<l-(eet. 

Maximum. 

Minimum. 

M«‘an. 

acru-ltvl. 

3.50 

3. 19 

339 

1S8 

Julv 

3.22 

3. 15 

3 19 

70.0 

300 

9.  80 

603 

3.61 

3.  3») 

3 47 

3.  K4 

345 

3 fa 

223 

5.54 

386 

4.32 

257 

2.245 

5.5 

335 

20.I1OO 

22,300 

WOODRUFF  DITCH  NEAR  WOODRUFF,  ARIZ. 

WoodnifT  ditch  diverts  water  from  the  north  side  of  Little  Colorado 
River  at  the  point  where  provision  is  made  for  the  overflow  of  the 
.surplus  water.  Tlie  sill  of  the  intake  gate  is  slightly  raised  above  the 
crest  of  the  spillway. 

This  water  so  diverted  is  used  to  irrigate  lands  on  the  north  side  of 
the  river  in  and  about  the  town  of  WoodnifT  and  takes  practically  the 
entire  flow  during  the  low-water  season. 

Measurements  are  made  just  below  tbe  canal  headgate. 

Dueharge  ■measureinenta  of  Woodruff  Pitrh  near  Woodruff,  .4n'z.,  by  Reed  and  Newman, 

in  lOoe. 


Date. 

Oa^ 

height. 

Dis- 

chargi\ 

Date. 

Ga^'  DIs- 

heignt.  charge. 

Feet. 

Src.-ll. 

1.  6 

16 

.9  3.8 

1.3 

10 

1.1  4.5 

1.4 

11 

1. 1 4.  4 

1.3 

10 

.8  3.8 

1.3 

0.8 

.9  3.4 

6.8 

1.0  3.9 

.9 

5.  4 

.9  4.3 

.0 

4.  4 

.9  4. 4 

.9 

• 4.  6 

.7  2.7 

.9 

4.6 

1.0  5.2 

Sept<*ml*er  28 

IS.  9 

November  20 

1.0  5.3 

MISCELLANEOUS  .MEASURE.MENTS. 

The  following  is  a list  of  mi.s<-ellaneous  measurements  in  Little 
Colorado  River  drainage  basin  in  1906. 

Mitcellaruouii  measuremenli  in  Little  Colorado  Hirer  drainage  basin,  in  1906. 


Date. 

Stream. 

I<«)Calit  y. 

WiiHli. 

DL-!- 

eh.i  rge. 

May  8 

May  8 

May  8 

May  17 

May  31 

. . West  SnowUako  ditch 

. . Eaat  Snowflake  ditch 

...  West  laylor  ditch 

_ Silver  Crock 

Headgate 

do 

Ffft. 

6 2.7 

j l.S 

9 15 

..  S H ^ 

Sfc.-/t.  ^ 
5 7 
16 
1.6 
9.5 
9.  1 
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SURFACE  WATER  SUPPLY,  1906. 


VIRGIN  RIVER  DRAINAGE  BASIN. 

MUDDY  RIVER  NEAR  MOAPA,  XEV. 

Muddy  River  is  a branch  of  the  Virgin,  one  of  tlie  more  important 
tributaries  of  the  Colorado.  The  stream  drains  a long  narrow  strip 
of  country  in  the  eastern  part  of  Lincoln  County,  Xev.,  flows  south- 
ward, and  joins  the  Virgin  about  25  miles  above  the  point  where  the 
latter  stream  enters  the  Colorado. 

The  gaging  station  was  established  Januarj'  1,  1904.  It  is  located 
near  the  crossing  of  the  San  Pedro,  Los  Angeles  and  Salt  Lake  Rail- 
road, about  6 miles  downstream  from  Moapa,  Xev.  The  station  is 
above  the  Xarrows  and  will  .show  the  amount  of  water  available  for 
storage  at  the  proposed  re.servoir  site  in  the  Xarrows.  The  conditions 
at  this  station  and  the  bench  marks  are  described  in  Water-Supply 
Paper  No.  175,  page  157,  where  are  given  also  references  to  publica- 
tions that  contain  data  for  previous  years. 

I>ischwgc  meastirementt  of  Muddy  River  near  Moapa,  Xev.,  in  1906. 


Date. 

Hydrc^raphor. 

1 Width. 

Area  of 
Hcction. 

height. 

Dii»- 

charge. 

Ftet. 

Sq.ft. 

Feet. 

Sec.-it. 

48 

January  24 

.1  II.  n.  Church 

9 

42 

2.7 

February  2s . . . 

0 

36  i 

2,6 

45 

March  21 

<lo 1 

S 

31 

2.7 

50 

April  24 

9 : 

22 

Z2 

34 

May  26 

do 

8 

27 

2.3 

40 

J unc  28 

do 1 

11 

M 

2.6 

41 

July  26 

do ' 

9 

25 

2 3 

36 

November  22 . . 

9 : 

41 

2.4 

45 

Daily  gage  height,  in  feel,  of  Muddy  River  near  Moapa.  Net.,  for  1906. 


Day. 

1 Jan. 

Feb. 

Mur. 

Apr. 

May. 

June. 

JlUy. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

. 2.7 

2.6 

2.5 

2.5 

2.3 

2.3 

2.5 

2.2 

2.6 

2.55 

2.9 

•> 

. ; 2. 7 

2.6 

2.55 

2.6 

2.  4 

2.  4 

2.5 

2.2 

2.6 

2.6 

2.9 

3 

2.7 

2.6 

2.6 

2.6 

2.  4 

2.  4 

2.6 

2.2 

2.6 

2.6 

2.95 

4 

2.8 

2.6 

2.0 

2.55 

2.3 

2.3 

2.6 

2.2 

2.6 

2.65 

3.0 

5 

2.8 

2.55 

2.6 

2.55 

2.2 

2.? 

2.7 

2.2 

2.6 

2.7 

3.  4 

6 

. 2.8 

2.5 

2.6 

2.7 

2.2 

2.4 

2.7 

2.2 

2.8 

2.6 

2.7 

as 

7 

. 2.7 

2.5 

2.6 

4.2 

2.2 

2.5 

2.7 

2.2 

2 8 

2-6 

2.7 

3.3 

8 

. 2.6 

2.5 

2.5 

7. 75 

2.1 

2.5 

2.6 

2.3 

2.85 

2. 6 

2.7 

3. 15 

9 

. 2.7 

2.4 

2.5 

6.0 

2.1 

2.4 

2.5 

2.3 

2.8 

2.6 

2.7 

3.1 

10 

. 2.7 

2.55 

2.5 

3.5 

2.1 

2.3 

2.6 

2.3 

2.8 

2.6 

2.7 

30 

11 

. 2.6 

2.85 

2.5 

4.2 

2.  IS 

2.35 

2.6 

2.3 

2.8 

2.6 

2.7 

3.05 

12 

. 2.7 

2.65 

3.  45 

3.95 

2.35 

2.4 

2.6 

2.3 

2.8 

2.6 

2.7 

3.2 

13 

. 2.7 

2.6 

& 45 

.3.1 

2.2 

2.4 

2.6 

2.3 

2.9 

2.6 

2.7 

32 

14 

. 2.6 

2.85 

6.5 

2.8 

2.2 

2.5 

5.5 

2.2 

2.9 

2.6 

2.7 

3 6 

1.') 

. 2.0 

2.7 

9.0 

2.6 

2,3 

2.0 

2.7 

2.2 

2.8 

2.6 

2.6 

32 

16 

. 2. 6 

2.65 

3.2 

2.55 

2.3 

2..'i 

2.5 

2.2 

2.7 

2.6 

2.6 

30 

17 

2.6 

2.6 

2.85 

2.4 

2.3 

2.55 

3.75 

2.2 

2.7 

2.6 

2.6 

30 

IH 

. 2.9 

2.0 

2. 6 

2 35 

2 4 

2 6 

2 85 

2.25 

2.7 

2.6 

2,7 

30 

19 

. 2. 95 

2.6 

2.5 

2.3 

2.  4 

2.  ti5 

2.5 

5.6 

2.7 

2.5 

2.7 

30 

20 

. 3.55 

2.5 

2.55 

2.2 

2.4 

2.7 

2.45 

7.5 

2.8 

2.5 

2.7 

32 

21 

. 2.95 

2.5 

2.  55 

2.2 

2.3 

2.8 

2.4 

10.0 

2.8 

2.5 

2.6 

3.2 

22 

. 2.8 

2.6 

2.5 

2.2 

2.3 

2.8 

2.3 

11.5 

2.8 

2.5 

2,0 

3.2 

23 

. 2.8 

2.6 

2.45 

2. 1 

2.3 

.2.  75 

2.3 

5.5- 

2.7 

2.6 

3.25 

32 

24 

. 2 7 

2.6 

2.45 

2.1 

2.3 

2.7 

2.2 

4.0 

2.7 

2.6 

2,9 

3 2 

25 

. 2.6 

2.5 

7.25 

2. 15 

2.3 

2.7 

2.2 

3.5 

2.7 

2.6 

2.7 

3 2 

26 

.1  2.6 

2.5 

21.5 

2.2 

2.3 

2.7 

2.3 

.3.5 

2.7 

2.0 

2.7 

32 

27 

. 2. 6 

2.5 

5.0 

2_2 

2.3 

2.6 

2.5 

3.5 

2.6 

2.0 

2.8 

3 4 

28 

. 2.  ti 

2.5 

2.  75 

2.3 

2.  .3- 

2.6 

2.5 

2.6 

2.5 

2.85 

3 4 

2^1  

2.7 

2.  7 

2.3 

2.3 

2. 6 

3.5 

2.6 

2.5 

3.0 

3.4 

.30 

. 2.6 

2.6 

2.3 

2.3 

2 5 

2.3 

2.6 

2.6 

2.9 

3 45 

’J 

2.  6 

2-  5 

2 3 

2.3 

2.5 

3 5 
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GILA  RIVER  DRAINAGE  BASIN. 

DESCRIPTION  OP  BASIN. 

Gila  River  rises  in  western  and  southwestern  New  Mexico,  receiv- 
ing its  waters  from  mountains  liaving  an  elevation  of  from  7, ()()()  to 
8,000  feet.  At  the  point  where  it  cros.ses  into  Arizona  it  still  has 
an  elevation  of  6,000  feet.  From  this  place  it  flows  between  moun- 
tain ranges,  falling  rapidly,  until  at  Florence,  ISO  miles  away,  it  is 
about  1 ,.o00  feet  above  sea  level.  At  a point  about  1.5  miles  above 
Florence  the  river  emerges  upon  the  plains,  through  which  it  wimls 
for  about  7.5  miles  before  receiving  the  waters  of  its  principal  tribu- 
tary, the  Salt.  From  the  junction  of  the  Salt  the  Gila  continues 
west  and  southwest  and  enters  the  Colorado  at  Yuma,  j\jiz.,  near 
the  southwestern  corner  of  the  Territory. 

The  principal  tributaries  are  the  San  Pedro  and  Santa  Cruz  rivers 
from  the  south,  and  the  San  Francisco,  §alt.  Aqua  Fria,  and  Ila.s- 
sayampa  rivers  from  the  north. 

San  Franci.sco  River  rises  in  the  southwestern  part  of  Socorro 
County,  X.  Mex.,  and  flows  southwest  ward  into  Graham  County, 
Ariz.,  where  it  unites  with  the  Gila.  The  basin  comprises  approxi- 
mately 1,800  square  miles  of  high,  mountainous  country. 

Salt  River,  though  considered  a tributary  of  the  Gila,  is  in  fact 
larger  both  in  catchment  area  and  in  discharge.  It  receives  the 
drainage  from  central  Arizona,  its  principal  tributary,  the  Verde, 
flowing  southeasterly  and  south  from  the  mountains  and  table-lands 
south  of  Colorado  River.  The  Verde  Valley  is  situated  in  Yavapai 
County,  Ariz.,  on  the  headwaters  of  the  stream,  and  extends  from  a 
canyon  above  Camp  Verde  to  a point  about  10  miles  below  the  fort. 
About  a mile  above  the  junction  of  the  Verde  and  30  miles  above 
Phoenix  the  Salt  enters  upon  the  plains  of  the  Gila  Valley. 

San  Pedro  River  rises  in  the  northern  part  of  the  Mexican  State  of 
Sonora,  flows  northward  for  more  than  100  miles,  and  empties  into 
the  Gila  a few  miles  below  the  town  of  Dudleyville,  45  miles  above 
Florence,  Ariz.  Rising  in  a country  of  veri'  light  snowfall,  the  river 
depends  for  the  greater  part  of  its  water  supply  on  the  frequent 
showers  of  the  rainy  seasons.  It  flows  over  a sandy  bed  between 
high,  steep  banks,  and  during  the  dry  season  it  shrinks  to  an  insignifi- 
cant stream  of  clear  water  which  rises  and  sinks  in  the  sand  with  the 
■carying  depth  of  bed  rock. 

The  floods  of  the  upper  Gila  and  its  tributaries  are  usually  short 
and  violent,  occurring  during  the  months  of  January  an<l  February. 
The  season  of  low  water  occurs  in  June  and  July. 
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SURFACE  WATER  SUPPLY,  1906, 


GILA  RIVER  NEAR  CLIFF,  N.  MEX. 

This  station  was  established  September  9,  1904.  It  is  located  9 
miles  below  Cliff  post-office,  one-half  mile  below  the  mouth  of  Mancos 
River  and  40  miles  from  Silver  City,  N.  Mex.  The  conditions  at 
this  station  and  the  bench  marks  are  described  in  Water-Supply 
Paper  No.  175,  page  159,  where  are  given  also  references  to  publica- 
tions that  contain  data  for  previous  years. 


Discharge  measurements  of  Gda  River  near  Cliff,  X.  ilea.,  by  Frank  Asplind,  in  1906. 


Dat*'. 

1 

!|  DaU-. 

I «?hargi'.  ;| 

1 Gag** 

Dis- 

chfirgc. 

1 Ftei, 

Sec..-fl.  1 ' ' 

' Feft.  ! 

Scc^’fL 

April  IS 

5. 15 

540  i July  29 

3.20 

41 

April  Id 

5. 10 

622  1 Au^ist  21  e , 

i 8.40! 

4, (HQ 

May  I.. 

4.80 

37H  , August  22 

AW  1 

249 

M>iV  2 

4.72 

341  ' August  23 

4.80  . 

209 

MnV  3 

4.  ftft  ' 

319  1.  -\.ugUHt  24 

4.70  i 

m 

4.00 

i.OO 

m 

M»tv  20 

4.10 

180  1 August  20 

4.50 

138 

Miiy  27 

4.10 

, 185  '•  August  27 

4.50  1 

101 

May  28 

4.05 

175  ' August  28 

4.85  ) 

225 

3.95 

142  1 -Vuguat  29 

4.85 

Mhv  30 

3.H8 

12«  ' .\ilKU,.t  30 i 

1 4.85 

221) 

May  31 

3.S0 

116:  OptolxTlS 1 

3.» 

TO 

Juop  19 

3. 4.') 

70  1 19 1 

3.fl0  [ 

72 

Juiif*  20 

3. 40 

07  1 October  20, 

3.90  ; 

71 

June  21... 

3.35; 

01  1 October  21 i 

3.90  1 

71 

Jutm  22 

.3.;45 

01  1 ()ctoNT22 

1 3.i»5 

SI 

Jtmo  23 

3.35 

1 01  Octol>»T23 j 

! 3.95  1 

82 

Juno  24 

3.36 

WJ  OctolM*r24 1 

i 3.1*5  ) 

82 

Juno  25 

3.3U 

! 52  1 ()ctobt'r25 .J 

1 3.'.*S 

S4 

J urn*  20 . 

3.28 

1 48  1 Oetol>pr  20 1 

3.SS  ; 

85 

J uno  27 

3.25 

i 44  1 Oirtob«*r27 

4.00  i 

93 

Jun^-  28 

1 3.^2  1 

' 42  1 Octob»*r  2S 

3.1*5 

82 

Juno  29 

3.20, 

40  1 Nov*.*ml*er  22 

4.05  1 

101 

Julv20 

3.0.5  1 

j 110  Navtunlwr  23 ! 

4.08  1 

ICS 

July  21 

3.55 

97  ,i  Noveml)er24 

4.10  1 

ni 

Julv  22 

' 3.50 

4.10  1 

111 

Jul  V 23 

3.48 

87'l[  NovcmlK*r20 

4.10  1 

114 

July  24 

3.40 

70  aS'ovomlwr  27 - . 

4.10  j 

Ul 

JiUy  2.5... 

3.32 

58  ; Xov«mlH*r  28 

4.05  : 

102 

Jtily  30.... 

3.30 

1 52  N'ovtunlfT  29 

4. 10 

Iti 

Julv  27 

3.25 

4. 10 

113 

.Ini'viK 

3. 20 

4.10 

117 

Daily  gage  height,  in  feet,  of  Gila  River  near  Cliff,  X.  Hex.,  for  1906. 


I)HV. 

Jan. 

Fol). 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept,  j 

Oct. 

Nov. 

I>«3C. 

1 

4.20 

' -■ 

.5.20 

5.  .50 

4.  so 

3.  70 

3. 20 

3.68 

1' 

4.08  1 

4.95 

•} 

4.  \s 

4.20 

5.28 

.5.52 

4. 72 

.3.  70 

3.20 

3.  tiO 

4.  .58  ‘ 

3 

4.20 

4.20 

.5.12 

.5.  4.5 

4.  0.5 

3.  70 

3.22 

3.  .5.5 

4.48 

7.20 

4 

4.  12 

4. 15 

4.  '*2 

5.  .V) 

4.  »V) 

3.  tit 

3.  70 

4.8S 

4. 32 

3.08 

4.95 

4.38 

•' 

4. 12 

4.  IH 

4.KS 

r>.  42 

4.  .55 

3. 02 

3.  NS 

9.00 

4.28 

3.95 

4.10 

8.50 

0 

4. 18 

4.2.1 

4.85 

.5.  40 

A. 12 

3.  00 

3.K2 

4.92 

4.  IS 

3.95 

6.65 

7 

4.  1.5 

4.38 

4.  SO 

5.  .M* 

4.  .50 

3.  .Vj 

3.  S2 

3.  tiO 

4.  OS 

3.95 

H 

4.20 

4.  *•(> 

4.  7.5 

5.  70 

4.  4.5 

3.  .52 

3.  7K 

.5.  1.5 

4.00 

3.95 

.5.32 

U 

4.20 

4.  TH 

4.  7.5 

5.  .80 

4.40 

3.  .50 

3.  7.5 

5. 35 

3.98 

3.95 

4.(1! 

10 

4.20 

4.  SO 

4. 75 

.5.  <k5 

4.  40 

3.  .50 

3.TS 

.1..V2 

3. 9.5 

3.92 

4.00 

4.72 

11 

4.18 

5.28 

4.  78 

4.  40 

3.41 

3. 7K 

4.72 

3.95  ’ 

3.95 

4.62 

12... 

4.  18 

H.20 

4.  !C‘ 

a.  4.5 

4.  .10 

3.  4.5 

3.  70 

4.32 

3.92 

4.35 

1.3 

4.20 

fi.  20 

S.  U5 

5.  10 

4..A1 

3.  42 

3.  70 

4. 1.8 

3.  .82 

ES3 

4.2S 

14 

4.2S 

•5.  !C 

8.  SO 

5.  :i2 

4.  .50 

3.  40 

3.  70 

4.  .35 

3.  SO 

3.90 

A20 

l.*i. 

4.;«> 

5.  t»8 

7.  U5 

5.  2.5 

4.  4.5 

3.  40 

3.  tt.5 

4. 42 

3.  .SO 

3.90 

4.00 

4.07 

Ki 

4 40 

tiO 

o.‘oo 

5. 2(» 

4.  4(* 

3.  40 

3.  70 

4. 30 

3.  SO 

3.90 

4.00 

4.00 

17 

4.  Mi 

f,  ‘,2 

♦>.  18* 

5. 12 

4.;i2 

3.  ;i.5 

3.  t8S 

4.:io 

3.  SO 

iM3 

Km.il 

393 

IS.  

4.  .40 

.1.  .*d) 

♦».  3.) 

.5. 10 

4,28 

3.  3.5 

3 <5.5 

4.  22 

;j.so 

3. 

■in 

382 

10 

4 .*d» 

•’».  .>2 

♦»,  12 

5. 10 

4. 2-5 

3,35 

3.t.8 

4.20 

3.  7.5 

3.00 

4.  IS 

3.78 

a) 

4.  US 

5.  t-0 

5.  .8.5 

5. 10 

4.  2.5 

3.40 

3.  U5 

4.3d 

3.  :•> 

rani 

4.15 

3 70 
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Itaily  grujf  htighl,  in  fed,  of  Gila  Hirer  near  Cliff.  X.  Mrx,,for  1906 — Continued. 


rjay. 

Jan. 

Fi-b. 

^ Miir. 

Apr.  ' 

May. 

June. 

July. 

Aug. 

8c|)l.  1 

Oct.  ' 
1 

' N’ov.  1 

i 1 

j I>ec. 

21 

4.92  ' 

1 1 

5. 78  1 

1 5.60 

5. 10 : 

4.25 

3.40 

3.55 

6.62 

3.75 

3.90  ! 

4.20  1 

1 3.<» 

OJ, 

, . .1 

4 .72  ' 

5. 65 

5.60 

5.00  1 

4.25 

3.3S  1 

i X48 

4.88 

3.80 

3.92 

4. 10  1 

1 3.60 

23 

• • • 

4.50 

6.6K 

5.60  1 

1 5.00 

4i22 

3.05 

3V, 

4.78 

3.90 

3.96 

4. 10 

3.(i0 

24 

. . J 

4.42 

5.45 

5.ft5  ' 

' 5.00 

4. 12 

3.35 

3.35 

4.68 

3.92 

3.05 

4. 10 

158 

£> 

4.3h 

5.30 

5.70  1 

I 4.95 

4. 10 

1 3.32 

3.30 

4.60 

4.05 

3.95 

4. 10 

150 

26 

4.  30 

5.18 

6.00  * 

4.05 

4.  to 

' 3.30 

3.33  ' 

4.  .50 

4.02 

4.00  ■ 

4.16 

1.50 

27 

4.30  i 

5.10 

&50 

4.05 

4. 1(> 

3.28 

3. 28 

4.  .50 

3.  W 

3.98  i 

4.  10 

lat) 

2H 

4.2S 

5. 10 

6.22 

4. 90 

4.05 

: 3.22 

3.23 

4.68 

3.05 

3.95 

4 .06  . 

165 

29 

4.22  , 

. 

ai2 

4.8.5 

3.90 

1 3.20 

3.20 

4.82 

3.05 

3.98 

4.  10 

6.  .50 

3D 

4.20  1 

5.82 

4.&> 

3.82 

1 3.20 

3.45 

4.82 

3.96  , 

4.12  I 

! 4.08 

6.10 

31 

4.20 

5.52 

3.78 

3.60 

4.72 



4. 10  > 

5.76 

Daily  ditehargr,  in  seeoml-Jeet.  of  Gila  River  near  Cliff,  X.  Mex.,  for  1906. 


Day. 

Jan. 

('.•b. 

Mar. 

a\pr. 

May. 

June. 

July. 

Aug.  8«‘pt. 

Oct. 

Xov. 

Di.«. 

1 

204 

204 

566 

704 

3X2 

112 

32 

100  1.89 

97 

97 

KM 

2.  . . 

200 

2m 

603 

713 

343 

112 

32 

96  174 

90 

104 

132 

3 

2(« 

204 

529 

681 

318 

112 

35 

88  163 

00 

90 

2.394 

4 

186 

193 

437 

704 

300 

urj 

112 

405  121 

87 

97 

247 

5 

186 

2IX) 

419 

667 

288 

99 

141 

.5,2.50  12t» 

S3 

im 

4.175 

6 

200 

216 

405 

658 

2S3 

96 

131 

437  115 

83 

104 

l.tMO 

7 

193 

247 

382 

704 

276 

88 

131 

W>  101 

«3 

90 

57.5 

8 

2tM 

300 

359 

800 

258 

83 

125 

543  90 

83 

90 

338 

9 

204 

373 

159 

860 

N 2.52 

80 

120 

6.35  87 

83 

90 

230 

10 

204 

382 

359 

773 

^ 2.52 

80 

1Z.7 

713  K3 

79 

9t) 

106 

11 

200 

m 

373 

713 

?!.■>? 

72 

ir> 

345  K3 

83 

«) 

165 

12 

200 

1.140 

437 

681 

276 

72 

112 

233  76 

79 

139 

13 

•jm 

1.140 

3. 380 

658 

288 

67 

112 

199  6.5 

76 

90 

129 

14 

222 

m4 

4.S50 

621 

276 

64 

112 

240  62 

76 

90 

118 

15 

228 

790 

2.725 

,5«y 

2.58 

04 

104 

2.57  62 

76 

90 

100 

16 

2.52 

7.50 

1.820 

.54k> 

252 

64 

112 

228  62 

76 

90 

W 

IT 

276 

713 

1.460 

529 

232 

50 

109 

22H  »i2 

76 

90 

79 

Vi 

27ii 

704 

1,2.50 

.520 

224 

56 

104 

209  <12 

76 

101 

65 

19 

276 

713 

1,084 

.520 

216 

50 

tU9 

2(M  60 

76 

11.5 

60 

20.  . 

329 

750 

896 

520 

216 

04 

104 

233  60 

76 

109 

55 

21 

437 

848 

750 

.520 

216 

04 

88 

l.IWO  Ml 

76 

118 

48 

22 

345 

775 

7.50 

474 

216 

63 

77 

•22:1  tl2 

79 

104 

45 

23 

276 

70 

750 

474 

200 

.56 

7? 

20*)  *6 

83 

KM 

45 

24 

156 

m 

775 

474 

187 

56 

.5<> 

189  79 

83 

KM 

42 

25 

247 

612 

800 

4.51 

182 

51 

48 

17S  97 

83 

KM 

36 

26 

228 

.W7 

1,000 

451 

182 

48 

53 

163  93 

90 

104 

36 

27. 

228 

,520 

1,370 

431 

182 

45 

45 

163  87 

87 

KM 

3ii 

28 

722 

.^20 

1,154 

42S 

171 

35 

37 

189  Kl 

76 

97 

48 

208 

1, 106 

«X5 

144 

32 

32 

211  8:1 

87 

KM 

1.415 



30 

204 

..  . 

874 

391 

134 

32 

72 

211  83 

107 

101 

31. 

204 

713 

r*5 

p.a> 

104 

549 

Note.— The«-  dischargi's  were  obtain'tl  by  tht*  indin'ct  method  tor  shifting  ctuimiela. 


Monthly  diuharge  of  Gila  River  near  Cliff.  X.  Mex..  for  190H. 


Diseharge  in  s*‘eond-f*’*’t. 


Month. 

Maxiiniint. 

Minimmii. 

Mean. 

January 

437  , 

i 

1SI> 

231. 

14..VW 

Februar>' 

1,140 

K« 

.574 

3I.*M>0 

March 

4,8.50  1 

359 

1.0(10 

ri5.joo 

April 

8(<0 

391 

.590 

1 35. 100 

May 

182 

125 

2:i8  ; 

1 i4,(ion 

Jane 

112 

32.0 

MA  V 

1 4.  i:«o 

July 

141 

32.  U 

89.  1 i 

i 5,48<J 

Aoirust 

5,250 

88.0 

461  : 

•2s,:m 

Septemlier 

189 

60. 0 

90.  3 

1 5.370 

Octoljer 

107 

7«i.  0 

M.3  i 

i 5. 120 

XoTMnVr 

118 

90. 0 

98.5  1 

5.8«X) 

Dwmhrr 

4.180 

3<i.O 

4.V.^  i 

1 28.200 

The  year. . 

5, 2,50 

32.0 

.337  , 

1 

244, MW 
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SURFACE  WATER  SUPPLY,  1906. 

GILA  RIVER  AT  IK)ME  (oiLA  ClTTi’) , ARIZ. 

This  station  was  eslahlisliod  Octohcr  15,  1008.  It  is  located  20 
miles  above  the  junction  of  the  (iila  with  the  Colorado.  The  point 
of  <iapng  first  established  was  one-fourth  mile  north  of  the  dejiot  at 
Dome.  The  river  now  flows  in  a channel  fully  1 mile  north  of  the 
original  channel. 

The  Gila  carries  an  enormous  amount  of  mud  and  sand.  At 
times  the  waves  of  sand  traveling  along  the  bed  of  the  stream  are  .so 
large,  the  current  is  so  swift,  and  the  stream  so  shallow,  that  the 
water  is  broken  into  a uniform  succession  of  waves  2 feet  high  and 
over.  The  conditions  at  this  station  and  the  bench  marks  are 
described  in  Water-Supply  Papi-r  Xo.  175,  page  164,  where  are 
given  also  references  to  publications  that  contain  data  for  previous 
years. 

ffinrharyt'  mtajairniicnts  of  (iila  Ilinr  at  Dome.  Artz.,  in  lifOO. 


Date. 

Hydrogmpher. 

Gagi» 

height. 

Dia- 

charge. 

January  6 j 

W.  D.  Smith 

heel. 

0.80 

Srr.-/f. 

1,550 

Januarv  2A | 

do 

7. 95 

4,1450 

Kebuary  10 ! 

do 

9.40  1 

*>  7.511) 

Febmary  IS. . . 
Marth  15 ' 

do 

7.  05  ! 

4.ra<l 

do ' 

12.50  1 

1 o55.(«t) 

March  29 

do 

12.  00  I 

1 o 45,0011 

May  6 ' 

' do 

7.55 

1 1,500 

June  12 ' 

do 

500 

‘Yl 

Auguat  23 

do I 

530 

oEstuuut(’<i  from  gugc  ht^ights  at  Y'linm,  Lugunu,  and  and  from  mouKiiriHl  tlischargo  at  Yuma. 


Daily  gage  height,  in  feet,  of  (iila  River  at  Dome,  Ariz..for  VM)6. 


l)»y. 

Jan. 

Feb. 

Mar. 

Apr. 

May.  June. 

July.  ; Aug. 

Sept.  Oct. 

Nov.  Dec. 

1 

7 

7.3 

9.0 

8.0  i 

i 

' 

2...  . 

7.6 

7.5 

. . 5.5 

1 ..1  5.5; 

3 

7.0 

7.0 

8.8 

7. 9 

4 

6.9 

7.4 

5.4 



5.3  

5 

7.0 

8.6 

7.8  

0 

6.8 

7.6 

.53 

. 5. 2 

, 

0.9 

8.4 

7.6  

6.9 

7.4 

5. 2 

5. 15 

9 

6.8 

8.8 

7.4  



9.5 

10 

6.8 

7. 1 

10.0 

5. 1 

5. 1 

11 

C.8 

9. 1 

7. 2 

12 

6.7 

6.8 

5. 0 

6.9 

8.9 

. .?  . ' 

14 

6.6 

6.7 

4.9 

1.8  

, ‘ 

1.5. 

12.5 

8.8 

7.0  

6 0 

16 

6.6 

9. 45 

10. 5 

4.8 

17 

7.9 

9.5 

8.5 

6.8  

18 

6.6 

8.5 

. ..  4.7 

6.  0 

19 

20 

6.6 

7.6 

8.0 

4.7 

7.0 

21 

8.3 

6.25  

6.0 

. ...  6.55 

22 

6.6 

. 

- ? 

8.0 

5. 6 

21 ■ ■ 

8.  .V» 

8.  25 

6.0  .... 

. . 5.3 

...  6. 4 

21 

8.0 

7.9 

7.8 

4.7 

5.0 

25 

7.6 

8.2 

5. 9 

5. 0 

. . 6,25 

26 

- r. 

1.7 

■>7 

9.4 

8. 15 

5.8  

7. 6 

28 

11.9 

1.7 

, . 

2".l 

12.0 

8. 1 

6.6 

7 'r 

31 

9.6 

5. 6 

6.0  ... 

Note.— River  dry  June  17  to  AAigust  17  and  Seplerola*r  15  to  DtwmlMT  t. 
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Iiaily  ilincharije.  in  aecond-feet.  of  Oila  River  al  I>ome,  Aria.,  for  1906. 


I>ay. 

Jan. 

Fob. 

j 

Miir. 

Apr. 

May. 

June. 

July. 

-'ug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.400 

2.600 

3,2:w 

0. 2a) 

4,400 

380 

0 

0 

S.W 

0 

0 

2 

2.000 

2,:o) 

3,000 

8.6(1) 

4.240 

.*440 

0 

0 

340 

0 

I 0 

0 

3 

2.  aw 

2,oai 

2.900 

K.oon 

4,a.w 

.*wo 

0 

0 

260 

0 

0 

0 

4 

LKTiO 

2,000 

2,8<W 

7,  440 

3.  ‘>10 

200 

0 

0 

190 

0 

0 

0 

5 

1,780 

2,000 

3,020 

6.890 

3,7‘JO 

220 

u 

0 

160 

0 

0 

17,900 

6 

1.720 

l.'FJO 

3. 240 

6.420 

3.530 

HW 

0 

0 

120 

0 

0 

23.4rt) 

7 

1.780 

1.830 

3.020 

5.iM0 

3.240 

ICO 

0 

0 

110 

0 

0 

29.000 

8 

l.KTiO 

1,780 

2. 8IW 

6.970 

3.oa) 

120 

0 

u 

ino 

0 

0 

20.800 

9 

1.780 

1,720 

2.  TWO 

8,I1W 

2,800 

‘W 

0 

0 

la) 

0 

0 

12,  aw 

10 

1,?20 

1,7*20 

2, 190 

16,800 

2,600 

80 

0 

0 

la) 

0 

0 

1 8. 500 

n 

l.fWO 

1.730 

1.860 

11.8a) 

2.  400 

60 

0 

n 

70 

0 

0 

4,400 

12 

l.fiOO 

1,780 

1.7*20 

10, 3a) 

2.  aw 

40 

0 

0 

40 

u 

0 

> 3,  .100 

13 

1..V40 

1,8.90 

I.OtW 

8.  .VW 

*2.  lU) 

30 

0 

u 

20 

0 

0 

2.  HW 

14 

1.470 

2..“;40 

1.600 

8.  *2.50 

2,  ia) 

‘JO 

0 

0 

10 

0 

r 0 

1.480 

13 

1,470 

3,240 

54.  aw 

8,000 

2,000 

20 

0 

() 

0 

0 

0 

, 760 

16 

1.470 

11.800 

22. 'WO 

7.200 

1.840 

10 

0 

0 

0 

0 

0 

L.WO 

K 

1.470 

4,090 

12. coo 

6.4a) 

1,720 

0 

0 

0 

0 

0 

0 

1.8.W 

18 

1,470 

3,240 

6. 400 

6,170 

1,560 

0 

0 

760 

0 

0 

0 

l.7li0 

19 

I.4T0 

3.240 

6. 4(W 

5.  WO 

1.410 

0 

0 

340 

0 

0 

0 

1.60) 

20 

1.470 

3.240 

4.400 

3,720 

1,230 

0 

0 

2.  aw 

0 

0 

0 

1.540 

21 

1,470 

.3,120 

4,400 

.5,310 

l,aV) 

0 

0 

760 

0 

0 

0 

1.410 

•w 

1,470 

3.000 

4.400 

3, 4(W 

«wo 

0 

0 

420 

0 

0 

0 

1.320 

23 

6.040 

4. 100 

.5.3(W 

760 

0 

u 

liw 

0 

0 

0 

1,230 

24 

4,400 

4,090 

3,790 

5.2a> 

710 

0 

u 

40 

0 

0 

1.140 



3,  .wo 

3.8«W 

3,240 

5.100 

670 

0 

0 

40 

0 

0 

1 0 

1,0.50 

36 

3,axi 

3.  .'>00 

7,520 

5,000 

630 

0 

0 

1,020 

0 

0 

0 

960 

77 

2.  *C0 

3,  .WO 

li.srti 

4,910 

.‘>!W 

0 

0 

2,(100  1 

0 

0 

0 

870 

38 

2.  SCO 

3.7W0 

43.  .500 

4.820 

.540 

0 

0 

1 1.740 

0 

0 

0 

810 

29 

2. ‘WO 

W,  2CII 

4,730 

500 

0 

0 

1 1,470 

0 

0 

0 

760 

30 

3,000 

10,  800 

4,:>60 

460 

0 

0 

1,1*20 

0 

0 

0 

8.780 

31 

2.800 

9.300 

420 

0 

760 

0 

16.800 







— 

— 

- — 

. 







SoTF..— Tho  alwve  daily  dl*c*harg»*»  havt»  Im«ch  nhtaiiK'^l  from  an  Hp|>roximat(>  rating  table. 


Monthly  d'm'harije  of  Gita  Hinr  at  Ariz.,/or 


Month.  * 

Discharge  In  (U'cond'fea't.  | 

Maximum.  Minimum.'  Mt^n. 

Total  in 
acri‘-ft*et. 

January 

6.640 

1.470 

2.2*20  ( 

136.  aw 

February 

11. OW 

1,?J0 

3,0*20 

168.  aw 

March 

54.  aw 

1,600 

9.370  , 

.576.  na) 

April 

16.  .SOI) 

4.560 

7.KW  1 

422,  aw 

May 

4.4IW 

420  1 

i 1 

122.000 

June 

380 

0 ' 

4.AS0 

July 

0 

0 

0 

0 

AuguM 

2.WW 

0 

408 

25.  lUJ 

fiepteml»er 

iKiolier.  , 

550 

0 

! 4. 280 

6 1 

0 1 

1 6 

' 0 

NovemN'r 

0 ! 

(1 

0 

0 

Decemlnr 



29.  aw 

0 

5.4IW 

xc.ooo 

The  year 

1 

i 54.  (din 

0 

1 ■ 

1.790.000 

SAX  FUAXCISfO  KIVEK  AT  ALMA.  X.  MEX. 

This  station  was  established  October  IS,  19(14.  It  is  located  about 
one-half  mile  south  of  Alma,  N.  Me.x.,  and  S.i  miles  northwest  of 
Silver  City.  The  conditions  at  this  station  and  the  bench  marks  are 
<les<Tibed  in  Water-Supi)ly  Paper  No.  175,  paj;e  10(1,  where  are  oiven 
also  references  to  publications  that  contain  data  for  previous  years. 
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^UKKACK  WATEK  SUPPLY,  1906. 


IHsi'hargc  measxiramnts  of  San  Francisco  River  at  Abna,  X.  .Hex.,  by  F.  Asplind,  in]906. 


Januar>’  L . . 

January  3. . . 
January  4. . . 
January  5... 
January  8... 
January  U». . 
January  17. . 
January  18. . 
January  19. . 
January'  20. . 
January  22.. 
January  23.. 
January  25. . 
January  2i». . 
January*  27. . 
January  29. . 
January  30. . 
February  2. . 
Febnmry  3. . 
February  5. . 
February  a. . 
February  7 . . 
Fel>ruary  H. . 
February  t». . 
February  10, 
February  13. 
February  14. 
February  lo. 
Febriwry  21 . 
February  22. 
February  23. 
February  21. 
February  2»». 
February  27. 

March  1 

March  3 

March  5 

March  7 

March  8 

March  9 

March  10 

March  12. , . 
March  13. . . 
March  14'«. . . 
March  15. . . 
March  lo. . . 
March  17. . . 

.Man'h  2o 

.March  21 

March  23 

Man*h  27 

-March  2h 

March  2'.« 

March  30 

April  2 

Aprils .. 

April  4 

April  5 

April  0 

-April  7 

April  9 

A|)ril  11 

.\pril  21 

April  20 

April  2s 

Mav  7 

Mav9 

.Mav  11 

MaV  12 

.Mav  14 

May  1.5 

May  10 

May  l'< 

May  19 

Mav  21 

May  23 

Juiic  2 

June  4 

June  «> 


Di»- 

chaigc. 

Feet. 

Sec.~/t. 

1.40 

in 

1.48 

30 

1.40 

21 

1.45 

2S 

.!  1.45 

28 

1.  .52 

39 

I..V5 

41 

1.58 

48 

1.60 

.50 

2.32 

214 

,1  1.05 

63 

l.W) 

49 

l,ti5 

.59 

1.65 

60 

l.CiO 

49 

1.62 

55 

1.60 

.52 

1.62 

.55 

l.<i0 

.54 

l.<i5 

1.78 

101 

.i  l.lHl 

141 

2. 

180 

2. 1.5 

236 

.1  2. 10 

208 

2. 10 

315 

2. 10 

212 

2. 10 

210 

2.30 

27,". 

2.  .55 

390 

2.  .50 

373 

2.  .30 

275 

2.  18 

240 

.1  2.25 

■’i5‘* 

2..50 

363 

2. 15 

219 

J 2. 10 

209 

.'  2, 10 

2o:i 

2.1.5 

224 

,|  >.£, 

2l5H 

2.30 

28.5 

J 2.  W 

321 

4.  .30 

1,2.50 

5. 20 

2,  (Wt 

4.  IK» 

1.080 

3.  40 

830 

3.05 

,59‘.i 

2.70 

42S 

2.  <>.5 

31*3 

2.70 

421 

.3.  45 

W»7 

3.  20 

701 

2. 95 

582 

2.  V) 

500 

2.  .50 

;t57 

2.  40 

3tr2 

. ' 2.  .^5 

283 

2.  m 

2*  it* 

.1  2.50 

34.S 

2.75 

44! 

2.  .^5 

282 

• 1 2.3<» 

259 

1.9.5 

182 

1.9U 

164 

1.85 

no 

I.liO 

84 

1 . .55 

70 

.1  I.1.S 

53 

.1  1.4.5 

.50 

I.  45 

49 

.1  1.40 

37 

1..3.5 

.30 

1.30 

24 

.1  1.30 

2.5 

.1  1..30 

24 

1.20 

17 

1.  in 

14 

1.10 

1.3 

1.00 

8 

June  7 
Juno  8 

Jtme  9 

J U1K‘  11 

June  13 

June  14 

June  16 

July  2 

July  3 

July  6. 

July  7 

July  9 

July  10 

July  12 

July  13 

July  14 

July  10 

July  17 

July  18 

.August  1 

.August  3 

.VugtiHt  4 

-August  0 

.August  7 

.August  8 

.\ugu-t  lo 

.August  11 

August  13 

.Augu.s!  14 

.August  15 

.August  U>. . . 

.Atigiist  17 

.August  IS 

Scpt<'ml'<*r  4. 
ScptcmlHT  5. 
Scpti-mlMT  7. 
ScpicmlHT  8. 
Sc|)t«’mlH‘r  10, 
SeptemU  r II. 
Sept'-mU-r  12. 
.Scjitt-mlH-r  13, 
S<pt**ml*<T  14, 
Sc}»i(-miKT  15, 
Si-jitiiiilHr  17, 
Scj»ti  u»U  r I'', 
S«j)!»-nilHT  19, 
SeptemiMT  20, 
S»'j»lclulwT  21 
S*‘ptcnjlnT  22, 
Scptcinl'cr24, 
Si-ju**njUT  25, 
S«’pti'inl>cr  20, 
ScplcuilHT  27, 
S«-|>i»‘mlHT  2s, 
o<-l«OM'r  I . . . . 
I 0‘tolwT  2.  - - . 
I »ctoN*r  3. . . . 

« »rt(OMT  . , 

lO  tolicr  0.  . . . 

s. . . . 

Octo»‘r9 

Octol«  r 10. . . 
04-|o|kt  12.  . . 
Oi-tolu-r  i;i. . . 
(*rtoin-r  15.  . . 
.\ovi-mUT  1 , . 
.N‘f»Vr-inbiT  2 . 
.\i>vi-mli»‘r  .t. . 
.V«*vcmiH  r 5 
Novi'tubrr  7 . 
.Noviunbrr  s 
X‘'vctMl**'r , 
Xo\i  inl.«T  lo. 
NuvcjmIht  12. 
.N'ov«utilHr  13. 
NovctiiUT  14. 
.N'ovtubfr  15. 
.\oMUll'*T  17. 
\ovrmb4T  19. 
I)«-c»’mU’r  3. . 


Feel 
l.UQ 
.98 
.98 
.90 
.90  , 
.90 
.88  i 
0.88 
.88 
1.35 
1.30 
1.10 
.92 
.90 
1.08  , 
.98  ' 
l.«  ■ 
I.  75  j 
1.50  ■ 
1.20  ! 
1.15  ! 
1.10  , 
1.20  , 

2.20  I 

1.20  I 
2.90  L 
1.40  i 
1.25  j 
1.80  ! 
1.35  ‘ 
1.55  ' 
1.30 
1.25  I 
1.20 
1.20 

1.  in 
1.08 
1.05 

1.00 

1.00 
1.00 

2. tiH 

1.50 
1.30 
1.25 
1.15 
1.20  , 
1. 10  I 

I.IU  I 

1.15 

1.25 

1.30 
1.25 
1.25 
1.20 
1.20  , 
1. 15  I 
1.15 
1. 10 
1. 12 
1.10 
1.10 
1.15 
1.15 
1.15  , 
1.20  , 
1.35 
1.25 
1.22  ' 
1.22 
1.20 
1.20  , 
1.20  , 
1.18 
1.20  i 
1.20 
1.20 
1.20 
1.20  ! 

6.30 


See.‘ft. 


3 

3 

4 
•> 

I 

I 

34 

31 

13 

4 

4 

10 

6 

4-8 

127 

t* 

II 
9.0 

56 
13 

3U8 

13 
576 

.38 

21 

124 

34 

62 

26 

21 

15 

15 
10 
8.9 
7 5 
a 7 
6.7 

7.4 
397 

54 

25 

18 

9.5 
■ 1.3 

52 
51 

7.5 

16 
23 
19 

17 
16 
16 

53 
11 
50 
9.4 

54 

57 
12 
11 
10 

15 
30 

18 

16 
16 
15 
15 

14 
10 
14 
14 
14 

13 

14 
3,050 


0 Float  iiiCHsurciiicnt . 
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Ihttharge  nuajmrnnents  of  San  Frxmci^  Hivrr  at  Alma,  6y  F.  Anplinrl, 

in  1906 — (’ontinued. 


Gago 

hoight. 

Di»> 

chargi*. 

Date. 

1 <ixK>‘ 
height. 

Pi!»- 

rharge. 

Df’cemlM^r  3 4 

Frtt. 

13. 40  1 

Ser.-fl. 

21,(X)0 

I)ecemU*r  22 

Feet.  I 
1. 10  ! 

Sfc.-/t. 

1 4H 

I>«vmb#‘r  13 

1. 70  ! 

' I7ti 

l>nccmlH*r  24 

l.Oi 

:«> 

14 

l.W  1 

159 

Dm'raU'f  2»i 

1.05 

:m> 

1.4.5 

HI 

1.05 

36 

IX'Ofml'cr  17 

1.  .30  , 

HI  1 

: Dt*e**iul>er  2h 

ZOH 

734 

1.25  1 

4. 15 

Dto'mljer  *il 

1.15: 

. _ i 

5t>  ' 

1 

1 

<*  Khwit  im«»surt‘m(>nt. 


Daily  yatjf  hcujht,  in  fict,  of  San  Francitco  Riier  at  Alma,  X.  }{rx.,/nr  J906. 


Pay. 

Jan. 

Keh. 

Mar. 

-Vpr. 

May. 

June. 

July. 

.\ug.  Sept. 

Oct. 

Nov. 

Pec. 

1 

1.42 

1.  »4) 

Z <0 

z»o 

1.  70 

1.  a*>  1 

aoo 

1.  90  1.  35 

1.30 

1.  31) 

1.45 

2 

1.42 

1.  » 4) 

Z 40 

Z52 

1.  70 

1.  a5 ' 

.90 

1. 55  1.  32 

I.Z5 

1.  30 

aw 

3 

1.42 

1.  lO 

Z30 

z:jO 

1.  70 

1.00  1 

. 95 

1.  Z5  1.  30 

1.  20 

1.  Z5 

5.75 

i.  . • 

1.42 

1.10 

Z30 

Z4H 

l.«) 

1.00 

1.  35  1.  22 

1.  IS 

1.Z5 

K 00 

5 

1.42 

l.(x5 

220 

Z40 

1.60 

1.00 

1.30 

1.  ;io  1.  18 

1.  10 

1.20 

5.  15 

6 ■ 

1.42 

Ll>i 

220 

Z42 

1.5,5 

1.  00 

1.30 

1.  42  : 1. 12 

1.  10 

1.  20 

4 30 

7 

1.  4S 

1.90 

2 95 

Z52 

1.50 

L<X) 

1.20 

1.  S5  1.  10 

1.  10 

1.20 

a H5 

N 

1.  iS 

Z02 

ZOO 

Z45 

1..50 

1.00  , 

1.  IS 

1.  W 1.  08 

1.2t) 

1.20 

a 55 

9 

1.  48 

Z08 

ZOl 

Z 45 

1.50 

1.00 

1.  13 

1. 30  1.  on 

1.20 

1.20 

Z 70 

10 

l..V) 

Z 10 

ZZ5 

Z40 

1.45 

a <10 

1. 10 

ZUS  1.00 

1.  1.5 

1.20 

Z 20 

11 

1..V) 

Z.52 

ZZ5 

Z3K 

1.42 

a 90 

1.  10 

UlO  1.00 

1.  15 

1.20 

1.95 

12 

ZU5 

Z45 

Z30 

L 40 

aw 

1.00 

1.  W 1. 00 

1.  15 

1.20 

1.  H) 

13 

1.  52 

Z 42 

4 < ’>5 

Z22 

1.  4 

a 90 

.95 

1.  3 1.  15 

1.  10 

1.20 

1.  »iK 

14 

1.52 

Z22 

5.15 

Z20 

1.  40 

a w 

a i»2 

1. 15  1 2. :« 

1.  10 

1.20 

1.45 

15 

1.  .52 

Z 10 

17X 

Z 12 

1.  40 

a K5 

aw 

1.52  ZOO 

1.  10 

1.20 

1.  40 

16 1.  ,V2  2.  to  3.  30  1 2.  to  1. 3T)  i tt  W 1. 22  \.>V,  2.  00 

i: i..v>  2.00  aool  zoo  aw  i. «»j<  i. 4o'  i.ooi 

!■< » 1.3M  zai  I ZS2  zoo  i.w  aw,  1.  iH  i.:to  i.  ksI 

19 l.tiO  Z15  Z?-»'  zoo  L30  aw'  1.40  1.2S  1.70' 

JO Z 15  Z35  I ZOH  ZOO  l.Z'>  aW'  1.50  l.ZS|  1.  r«  ' 

21 I.**!  Z40  Zrt)  1.05  1.Z5  (l.w  1.Z5  1.40  1. 4M 

Z’ l.fA  Z45  Z70  1.05  1.20  a Ki  I 1.10  1.00  1. 2>*  . 

23  1.  ro  152  Z70  1.02  1.30  a H5  i 1.05  1.75  1.12 

24  j l.rO  Z35  Z 70  1.90  1. :«)  aW,  1.05  1.  1.3.5 

23 ' 1.4<J  Z20  ZW  1.90  1.30  a^ii  1.02  1.40  Z (X) 


26 

1.  W 

Z25  1 

Z 75  1 1.  W 

1.30 

9X5  1 

1.40 

i.a^ 

i..y) 

1. 20 

1.  40 

1.  a*. 

27. 

1.  w , 

ZZ5 

a SO  ; 1.  s.-> 

1.20 

at  w 

1..50 

1.  ^<0 

1.  3') 

1.  20 

1.  40 

1.  (».'• 

2S 

1.  ,0  ' 

Z 40 

a 15  1.  so  j 

1.  IS 

a w 

1.  70 

1.  w 

1.  z> 

1.20 

1.  40 

1.  8S 

Fj 

1.  W 

Z 1. 7S  • 

1.  10 

0.  w 

1.  4.*. 

1.  w 

1.  4.'. 

1.2T» 

1.  40 

a 7.5 

30 

1.  W) 

Z 7.5  1.  70  J 

1. 10 

as5  , 

1.  a*. 

l.  .*4» 

i.:x) 

1.  2<1 

1.  40 

2. 

31 

1.  w 

ZW  

i.a> 

1.33 

1.  40 

1.20 

1.98 

1.  10 

L20 

\.Vt 

1.  10 

1.20 

i.:» 

1.  10 

1.  2f) 

l.Z*. 

1.  to 

1.20 

1.  20 

1.  10 

1.  ;xj 

1.20 

1. 15 

i.:ts 

1.20 

1.  15  , 

1.  40 

1.  15 

1.20 

1.  40 

1.  10 

1.20 

I.  40 

1.  10 

1.20 

1.  40 

1.  w 

Daily  dischartjf,  in  ucond-feel,  of  San  Frani^Uco  liiitr  at  Alma,  X.  Mcj.,ff>r  l'M)6. 


Pay.  ' Jan.  Foh.  Mar.  Apr.  Muy.  Jiim*.  ; July.  .\og.  S«'pt.  Oct.  N«»v.  Pcc. 


I. Z3  1 52  I 325  4a5  113  11  , 2 l-V)  29  23  23  HI 

2  1 23'  52  ; 3Z5  370  113  11'  2|  u5  Z>  19  Z1  l .(»97 

3  23  52  ' 2H0  ZIO  113  8 ; 5 , 29  Zi  1.5  19  2.«.27 

4  23  52  I 280  .300  M S ' 31  29  14  13  19  4.345 

5  21  64  I 240  300  M 8,  31  2.3  11  7 1.5  2.U^> 

I ^ ' I I 

« 23.  70  240  310  70  « 31  , 30  12,  7 l.l  l.-ITO 

7  3:1  137  ISO  3.10  ! SS  X , 22  1.10  10  ' 7 1.7  1.227 

8  , 33  177  170  31X  .W  X | 21  23  ' 0 : 15  15  1.0:i2 

« I .33  1%  1 173  32.5  lA  X , . Hi  2:1  ; 3 15  15  .5:«l 

10  1 30  203  200  305  K1  X H 1X1  , 5 1 11  15  320 

I : ■ I 

11  , 30  , 379  I 250  29.5  i 41  3 14  | 75  , 0,  11  15  2:i2 

12  1 30  : 43X  I 32.5  I 2>Vi  1 37  3 8 23  | 7 | 11  , 15  195 

13  :»  334  I 1.578  235  1 37  3 5 21  21  , 7 15  105 

14  ■ 30  248  2.040  1 235  1 37  3 4 V,  232  | 7 15  110 

15  ‘ 39  203  9X0  210  , 37  1 3 .59  lit!  7 15  101 
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SURFACE  water  SUPPLY,  1906. 


Daily  ditchargr,  in  sn-onH-frrt , of  San  Franritm  Hirer  at  Alma.  .V,  .Ver..  for  1906— 

Continued. 


Drt> 

Jan. 

Frb. 

Mur. 

Apr. 

May. 

Juno. 

1 

July. 

Aug. 

Sopt. 

Oct. 

Xov. 

D«. 

Ifi 

39 

203 

770 

210 

.31 

1 

24 

65 

163 

7 

15 

90 

17 

44 

170 

575 

ISO 

31 

no 

.a5 

HI 

7 

15 

81 

18 

49 

1H(> 

4^5 

175 

31 

1 

ta 

23 

137 

7 

15 

72 

19 

.52 

222 

4a5 

185 

2.5 

1 

45 

21 

97 

7 

15 

63 

20 

222 

.302 

42.5 

1<10 

21 

1 

6<i 

21 

75 

■ 

23 

63 

21 

70 

32.5 

370 

175 

21 

26 

a> 

51 

11 

29 

63 

22 

70 

34K 

420 

ISO 

17 

14 

75 

21 

11 

Jti 

.54 

23 

52 

379 

421 

170 

2.5 

n 

108 

6 

15 

3»5 

46 

24 

.52 

302 

44.5 

16.5 

25 

1 

11 

33 

29 

15 

36 

4ti 

25 

1 “ 

240 

440 

166 

2.5 

1 

0 

Xi 

163 

15 

36 

> 

2»> 

.52 

2tl0 

515 

U’>4 

25 

1 

4.5 

29 

.55 

15 

38 

27 

52 

.302 

1.038 

150 

17 

m 

141 

29 

1.5 

») 

38 

2H 

.52 

32.5 

675 

ia5 

14 

1 

116 

i:» 

17 

1.5 

36 

215 

29 

.52 

.W 

130 

11 

1 

.55 

HI 

45 

1.5 

36 

i.ica 

30 

.52 

47.5 

105 

11 

1 

3S 

55 

23 

15 

36 

31 

52 

405 

8 

35 

15 

244 

Note.— Thew*  ili.t'charge.'t  were  olUaimal  by  the  indim't  method  for  ahittiiig  channel.s. 


Monthly  (lisirharyr  of  San  Franrisro  River  at  Alma,  X.  Mex.,for  HntG. 


.SAX  PEDRO  RIVER  AT  CIIARLESTOX,  ARIZ. 

This  station  was  estahlislied  January  22,  1904,  anil  wa.s  discon- 
tinued Septemhor  0,  1900.  It  is  located  on  the  El  Pa-so  and  South- 
western Railroatl  about  one-half  mile  west  of  Charleston  sta-tion  and 
6 mile.s  south  of  Kairhank,  Ariz.  The  conditions  and  the  bench 
marks  are  de.scrihed  in  Water-Supply  Paper  No.  17.5,  page  170,  where 
are  given  also  references  to  publications  that  contain  data  for  pre- 
vious j'cars. 

On  Fehniarv  23,  1906,  the  cable  was  moved  70  feet  upstream, 
where  channel  conditions  are  the  same.  The  initial  point  is  the 
first  tag  on  a wire  at  the  face  of  the  cable  support  on  the  right  bank. 
A wash  comes  in  just  below  the  station,  hut  carries  water  only  in  time 
of  heavy  rain  and  then  only  for  a few  hours.  The  amount  carried 
can  be  easily  mea.su red. 
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iPurhargt  ynfMiurernrntg  of  San  Pedro  River  at  ('hnrlertton,  Ari2.,  by  Rayliny,  Reed,  and 

MrOee,  in  I9(M>. 


DAtf*. 

b^i^t. 

Dis- 

chargt*. 

I>aU>. 

<iag»‘ 

hojght- 

OiA- 

chargp. 

JAnoAryS 

Feet 

2.V4 

Sec.’ft. 

58 

Apnl  24 

Feet 

25. 0 

Sec.-ft. 

26 

JADUAry  10 

25.3 

«5 

.Abril  30 

25.0 

25 

25.4 

59 

May  in. . . 

25.4 

49 

May  24... 

25.4 

50 

May  31... 

25.95 

10 

9 

25.5 

83  j 

2V0 

65  1 

iUreh.. 

25.  4 

44 

25  5 

.April  8 

25. 3 

33  1 

AiiRUs^t  18 

26  . 5 

13 

April  16 

25.2 

29 

August  28 

25  . 2 

50 

Daily  gage  height^  in  fret,  of  San  l*edro  River  at  ('harleMon,  Ariz.,/or  JUtHi. 


1. 

2. 

3 

4. 

5. 

6. 


9. 

10 

II 

12. 

13. 

14. 
IV 

16. 

17. 

14. 

19. 

20. 

21, 


31 


Jan. 

Keb. 

Mar. 

Apr. 

M»y. 

July. 

.\ug. 

25  4 

25. 25 

25.4 

25.3 

25,  0 

24  a 

25.2 

2.5.5 

25.4 

25.35 

25.  4 

25.3 

25.0 

24.9 

25.2 

25.5 

25.4 

25.3 

25.4 

25.3 

25.0 

24.9 

25.2 

25.5 

2V4 

25. 15 

25.4 

25.3 

25.0 

24.9 

25.2 

25.5 

25.  4 

25. 15 

25.4 

25.3 

25.0 

24.9 

25.2 

27.7 

25.4 

25.2 

25.3 

25.3 

25.0 

24.9 

25.2 

26.7 

25.4 

25.  4T, 

25.3 

25.3 

25.0 

24.9 

25.2 

2ti-5 

25.4 

25. 5.5 

25.3 

25.3 

25.0 

24.9 

2&4 

26.9 

25.4 

25.  75 

25.4 

25.3 

25.0 

24.9 

25.4 

26.6 

25.4 

25. 115 

25.3 

25.3 

25.0 

24.9 

25.4 

25.5 

25.4 

26. 15 

25.3 

25. 3 

25.0 

24.9 

25.4 

25.5 

25.4 

25.9.5 

25.3 

25.2 

25.0 

24. 0 

25.4 

26.5 

25.4 

28.5 

25.5 

25.2 

25.0 

24.9 

25.4 

25. 75 

25.4 

27.3 

»i.r 

25. 2 

25. 0 

24.9 

25.4 

25.45 

25.4 

27.1 

25.6 

25.2 

25.0 

24. 9 

25.4 

25.3 

25.4 

2«i.n 

25.5 

25.2 

25.0 

24.9 

25.4 

29.9 

25.4 

25.  H 

25.5 

25.2 

25.0 

24.9 

25.2 

26.7 

25.4 

25.1 

25. 5 

25.0 

25.0 

24.9 

25.2 

26.5 

25.4 

25.6 

25.5 

25.0 

24.9 

24.9 

25.2 

25.2 

25.4 

25.5 

25.5 

25.0 

24.9 

24.9 

25.2 

265 

25.4 

25.5 

25.4 

25.0 

24.9 

24.9 

25.6 

27.3 

25.4 

25.5 

25.4 

25.0 

24. 9 

24.9 

2.5.6 

26.5 

25.4 

25.5 

25.4 

25.0 

24.9 

24.9 

25. 6 

25.4 

25.4 

25.5 

25.4 

25.0 

24.9 

24.9 

iV  4 

25.2 

25.4 

2V5 

25.4 

25.0 

24.9 

24.9 

25.4 

25.2 

25.4 

25.5 

25.3 

25.0 

24.9 

24.9 

25.8 

25.2 

25.4 

25.5 

25.3 

25.0 

24.9 

24.9 

25.  8 

2.5.2 

25.4 

25.5 

25.3 

25.0 

24.9 

24.9 

25.6 

2.5.2 

25.4 

25.3 

25.0 

24.9 

24. 9 

25.6 

2.5.2 

25.4 

25.4 

25.3 

25.3 

25.0 

24.9 

24.9 

24.9 

15.6 

25.6 

25.5 

26.6 

Daily  discharge,  in  secoiul-feet,  of  San  Pedro  River  at  Charleston,  Ari:.,  for  lUOfL 


Day. 

Jan. 

F(‘b. 

Mar. 

Apr. 

Mhv.  ' 

■ Jun«‘. 

July,  i 

■\i«. 

1 

58 

40 

»» 

25 

4 

20 

40 

2 

.58 

40 

60 

33 

24 

6 

20 

40 

3 

.58 

28 

60  : 

I 33 

24 

7 

21 

40 

4 

59 

20 

60 

33 

23 

9 

22 

40 

S 

60 

20 

60 

33 

21 

10 

23 

519 

6 

61 

24 

36  i 

33 

22 

10 

23 

316 

7 

62 

60 

.36  ; 

,« , 

21 

10 

24 

174 

S 

63 

i 80 

36  1 

33  ' 

21 

10 

25 

3.58 

i ^ 

! 123 

45 

Xi 

20  1 

1 

25 

194 

10 

— lUK  211 — 08 9 

65 

IM 

30  1 

33  1 

2)  1 

1 10  . 

25 

50 
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130  SURFACE  WATER  SUPPLY,  1906. 

Doily  dmharge,  in  »econtl-/e*’f  ,0/  San  Pedro  Hirer  at  Charleston,  Aris.f/or  J906—-ConCd. 


Day.  Jan.  ! 

Kcb. 

Mar. 

Apr. 

1 

May.  1 

Juno.  1 

JiJy. 

Aug 

11 

205 

36  ! 

.33 

19 

10 

25 

50 

Vi 

164 

36 

30 

Id  1 

10 

25 

174 

13 

i 62, 

678 

55  1 

30 

18 

10 

25 

12S 

14 

! 61  ' 

438 

316 

30 

18  1 

9 

35 

71 

15 

“>l 

398 

298  ■ 

30 

18 

9 

25 

IT 

16 

.59^ 

174 

55  1 

;«  ' 

17 

9 

23  1 

1 955 

17 

58 

154 

1 55  . 

.10 

17 

9 

1 25 

316 

18 

57 

120 

! 55  1 

25 

17 

9 

! 25  ' 

' 13 

19 



100 

1 55 

25 

17  ’ 

9 

25 

50 

20 

55 : 

83 

55 

2o  1 

17 

* 

25 

130 

21 

78 

1 60 

35 

17 

8 

« 

163 

22 

53 

74  ' 

1 m i 

25  ' 

17 

8 

47  1 

120 

23 

1 ' 52 

70 

1 60  1 

25 

17 

7 

49 

34 

24 

: 51 

Ii5 

1 no 

35 

17  ! 

7 

51  i 

50 

25 

! 50 

65 

1 (30 

17 

< 

53  1 

50 

26 

65 

1 36  ' 

: 25 

17 

I 6 

55  ' 

! .50 

27 

65 

36 

1 2.5 

17 

i ^ 

55 

50 

28 

49 

65 

' 36 

16 

4 

45 

50 

29 

49 

36 

1 25 

15 

1 4 

45 

50 

30 

49 

^ 36 

1 25 

15 

4 

1 45 

S5 

31  

.'lO 

14 

45 

194 

_ 

1 3T> 

1 

Note.— The jc  dischargpfi  were  oJ)taliu»d  !)y  the  indirect  mrthml  for  ahifting  channel. 


Monthly  discharge  0/  San  Pedro  Hirer  at  Charleston^  ArU.,for  PJOd. 


Month. 

I>ischarge  In  second-foet. 

ToUlis 

acre-leet. 

Ma.xlmum. 

Minimum. 

Mean. 

January 

65 

49 

56.7 

Febniary 

378 

20 

130 

7.230 

March 

316 

36 

65.2 

4.010 

April 

33 

25 

28.9 

1,720 

May 

25 

14 

18.7 

1.150 

10 

4 

8.0 

475 

July 

55 

20 

32.7 

2.010 

August 

958 

13 

147 

9.6« 

The  period 

29.100 

SALT  RIVER  AT  ROOSEVELT,  ARIZ. 

This  station  was  established  Febniary  7,  1901.  It  is  located  at 
the  town  of  Roosevelt,  which  is  the  United  States  Reclamation  Serv- 
ice construction  camp  for  the  Salt  River  dam  and  reservoir,  and  is 
about  12  miles  west  of  Livingston,  Ariz.  The  conditions  at  this  sta- 
tion are  described  in  Water-Supply  Paper  No.  175,  page  173,  where 
are  given  also  references  to  publications  that  contain  data  for  pre- 
vious j-ears. 

During  September,  1906,  tliis  station  was  reequipped  with  a cable 
and  car  at  a point  about  .500  feet  below  the  Roosevelt  dam  site. 

During  the  flood  of  December  3 to  5,  1906,  the  gage  rod  which  had 
been  in  u.se  since  the  construction  on  the  dam  was  begun,  was  carried 
away.  From  Deceiidier  3 to  15,  1906,  the  readings  were  taken  on 
the  upi)er  gage  about  1,000  feet  above  the  dam.  A new  rod  was 
established  at  the  same  location  as  the  one  carried  away,  on  Decem- 
ber 17,  1906,  with  the  zero  at  the  same  elevation  as  the  old  gage. 
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Duchargf  meatumiunl*  uf  Sail  River,  at  Rootevcll,  Aru.,  hi/  Bladet,  Sitmr,  ami  McIntyre, 

in  I‘J06. 


1 lw>ight. 

I)ia>  ; 
charg**. 

Dabv 

1 *3  age 

1 heif^t. 

I)l«- 

eharge. 

190A. 

Feet. 

Sfc.V(.  i 

! KtOO. 

1 Sec.-fi. 

1 A.  60 

883  1 

1 6.70  1 

1 863  1 

Jaouarv  8 

i &70  1 

1 8S7  ' 

Uav  t 

(170  1 

864  1 

6.70  1 

! 865  ' 

Mhv  3 

6.(i0 

753 

fu;o  1 

796 

Mav  5 

6.70  i 

! *7e 

! Mav  7 

6.90 

1 1,060  i 

/anuar'y  17 

7.25  j 

1,580' 

' May  9 

Jaataary  IS..,, 

7.«’ 

1,760  , 

Mav  to 

Jaouary  18 

7.30 

1,540 

Jaaoary  30 

9.30 

2,190 

' May  12  . 

Jamiarr  2J 

ia66 

8,900 

ao5 

3,130 

ianuary  28 

7.«0 

2,32*) 

January  24 

7.40 

1,?20 

Mav  17 

January  25 

7.20 

1,5*S0 

Mav  18 

Jamiary  26 

7.00 

1,360 

January  27 * 

&00 

1,230  1 

JaauarV  20 : 

6.65 

1,040 

Mav  M 

Januar\'30 1 

6.rX) 

orts  1 

Mav  23  ^ 

a5o 

940  ; 

February  1 

a 50 

903 

6..'i0  1 

002 

li-sei 

1 863  1 

F«l»Tiary  5 

6.50 

863 

June  1 - 1 

1 7. 20 

leM) 

February  « 

6.55 

947 

1 Juno  2 

7.20 

9.5.5 

February  7. 

6.70 

1,000 

June  4 ‘ 

7. 20 

8,54 

February  8 

&.S0 

1,230 

June  5 1 

, 7.  1.5 

879 

February  

&N0  ; 

1,210 

; June  6 1 

1 7.00 

Ml 

' 6.N0  i 

i i,m  1 

Februarv  12 

7.35 

1,730  1 

84.3 

February  13 ....  - 

8.00 

1 2,970  1 

' June  9 

1 O.'IO 

1 832 

February  14 

7.85 

2,490 

, June  11 

6.95 

770 

February  15. 

7 . 4.5 

2, 130  ' 

||  JuiM«  12 

7. 20 

757 

7.30 

1,760 

February  17 

, 7.20  1 

1 1,640 

Jui»e  14o 

R.  ,0 

t:i3 

February  19 

7. 10 

1 1,410 

June  15 

S 40  ' 

<►42 

Februarv  2D 

7.06 

1,370  : 

' June  19 

9.:*o  1 

M4 

Februarv  21 

7. 10 

1.4rX)  1 

1 June  20 

1 9.ft.>l 

IA3 

February  23 

7.20 

1,540  1 

1 June  21 

8.90  1 

.5(.4 

February  24........ 

7.25 

' I, .590  1 

June  22 

8.75 

533 

7.15 

1,*>50  1 

7. 16 

1.570  1 

7. 10 

. 1.530 

March  R 

7.15 

1,480  1 

7.16 

• 1,490  1 

March  10 

7.20 

1,640 

July  

2.  40 

47.3 

March  12 

K.95 

1,050  I 

March  16 

10.80 

10,200 

Julv  31 

2. 40 

March  17 1 

10.35 

' 7,330 

August  2 

2 40 

427 

March  19 1 

9.65 

5.530 

August  4 1 

2 40 

4:{9 

March  30 

0.35 

4,580 

' Augu«l  .5 

■2.M) 

4.57 

March  21 I 

9.25 

3.560 

1 August  K 

IaA 

7(rj 

Much  22 

9.00  1 

1 3.480 

' August  9 

3. 10 

i.:«m 

Much  23 

, 9.05 

3.280 

Augil.st  11 . . 

•J.tO 

7t»8 

March  24 ' 

9.20 

3,650 

Augu.st  13 

-VW 

o-k> 

11.  TO 

10. 100 

13..35  1 

1 16,800 

March  30 i 

1 la  .50  1 

1 8,k:io 

August  20r 

.3  70 

2.040 

April  2 i 

1 10. 40  , 

i 6,. >50 

1 Augu.sl  22‘‘ 

3,75 

2. 120 

April# 

! 10.  TO  1 

, 7.  .360 

1 .Vugu.st23‘' 

.3,11 

927 

10. 15  1 

1 5,950 

730 

April  11 

9.95  ' 

' 5.500 

‘ August  27 

2,<'41 

r.To 

9.00  ! 

5.3.)0 

9.76 

6, 090 

Aprt  U 

0.60 

4,900 

ApiH  U.. 

9.40 

4.710 

2-. 30  1 

2»i4 

^pn^  17 

9.30 

4.080 

1 

9.30 

4.040 

2 4*>  ' 

9.30 

Aprfl  2U 

9.30 

April  21 

9.20 

3,8.30  i 

Si'plemlNT  20 

2.. 38  1 

323 

AprD23 

9.3 

3. 840  i 

2.30  1 

318 

April  24 

9.2 

3,<A30  ' 

2 30  1 

286 

A^  2* 

9.2 

3.900  1 

.September  2.8 

2.40 

41*9 

Apr#  27 

1 9.0 

3, 240  . 

September  30 

J.  IO  : 

•134 

• Cofferdam  lieing  filled  In.  b Meaaua>nient  made  by  V.  P.  PlU’hlyuii.  f Float  measuremeiils. 
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SURFACK  water  supply,  1'J06, 


Ditchargc  nuaturnntnlt  of  Salt  HU  fr,  at  Roosevelt,  Ariz.,  hy  Blaeles,  Slone,  and  McIntyre, 

in  1906 — Continued. 


Dule. 

Gage 

height. 

Dili- 

chiirge. 

Date. 

height. 

Dia- 

fhaigc. 

I90t>. 

Fret. 

SCC.-/I. 

1906. 

Frrt. 

Stc.~ft. 

2.30 

416 

2.35 

2.3.5 

42«> 

2.3S 

270 

2.30 

31H 

1.330 

2.») 

34N 

. .!  3.  is 

1.2SD 

October  11 

2.M 

311 

DeccmlKT  16 

3.35 

1.070 

October  13 

2.30 

276 

I>eccinl*er  17 

3..35 

l.CWifl 

October  15 

2-. 30 

258 

I)»'cen»l»er  18 

3..T0 

824 

Octol)cr  16 

2.30 

2ti4 

DtwmVjer  19 

3.10 

794 

October  17 

2.30 

268 

Dectnnlxr  21 

2.75 

6^6 

2.27 

282 

2.70 

630 

October  20 

2.25 

263 

L>eeeml>er  29 

10.80 

17.600 

Octolnr  23 

2.30 

2.58 

1 



— 

Itaily  gage  height,  in  feet,  of  Salt  River  at  Roosevelt,  Ariz., for  RHJti. 


Day. 

Jmii. 

Keb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Sov.  Dfc, 

, 

6.7 

a.7 

7.2 

10.3 

645 

7.2 

2.3 

2.4 

2.5 

2.3 

2.35  2.SS 

2 

6. 7 

a5 

7.3.5 

10.4 

7.95 

7.2 

2.3 

2.4 

2.5 

2 3 

2.32  3.38 

3 

8.7 

6.5 

7.3.5 

10.3 

7.8 

«7.2 

2.3 

2.5 

2.4 

2.35 

2.3  <25.34 

4 

88 

6.5 

7.2 

».  Hi 

7.7 

7.2 

2.3 

2.4 

2.4 

2.3 

2.28  >22.i‘» 

5 

6.6 

6.5 

7. 15 

9.75 

7.55 

7. 15 

2.7 

2.4 

2.4 

2.3^ 

2.25  <15.26 

f> 

6.6 

6.  .55 

7. 1.5 

9.55 

«7.5 

7.0 

2.4 

3.0 

2.4 

2.35 

2.32  «12  1 

7 

6.7 

6,7 

7. 1 

11. 15 

7.4 

7.0 

2.5 

2.  75 

2.4 

2.3 

2.36  1 7.25 

8 

6.7 

6.8 

7. 15 

11.8 

7.4 

6 9 

2.4 

2.6 

2.4 

2.3 

2.22  5-57 

9 

6.7 

6.8 

7.15 

10.7 

7.35 

6.9 

2.4 

3.1 

2.4 

2.3 

2.3  5.0 

10 

6.8 

7.2 

10. 15 

7.3 

o6.9 

2.4 

2.6 

2.4 

2.3 

2. 3 

11 

6.7 

7.0 

7.3 

9.95 

7.2 

695 

2.5 

ZO 

2.3 

2.3 

2.25  

12 

7.35 

10.3 

9.  9 

7.2 

7.2 

2.5 

2.5 

2.3 

2.3 

2.3  

13 

6.6 

8.0 

19  4 

9.75 

o7.3 

7.2 

2.5 

2.5 

2.3 

2.3 

24  

14 

(i.  6 

7.8.5 

17.6 

9.6 

7.3.5 

SKt 

2.5 

2.5 

i3 

2.3 

Z38  

6.7 

7.4.5 

12.05 

<»9.5 

7.2 

6 65 

2.4 

2.5 

ZZ 

2.28 

2.3  3.48 

16 

6.9 

7.3 

10.8 

9.i5 

665 

as 

2.5 

2.6 

2.4 

2.3 

2.  .38  3.35 

17 

7.2.5 

7.2 

10. 3.5 

9.3 

6.7 

068 

2.7 

2.6 

2.4 

2.35 

2. 48  1 3 35 

18 

-i 

7.1 

0.8 

a 3 

6.8 

at 

2.3 

2.6 

2.4 

2.3 

2.42  1 3.0B 

19 

7.3 

7.  1 

9.65 

9.3 

65 

a 3 

2.4 

3.25 

2.4 

2.3 

2. 3 2. 74 

20 

9.3 

7.05 

9.a5 

9.35 

0 6.5 

9.65 

2.4 

3.7 

2.4 

2.25 

2.28  2.72 

21...  . 

10.65 

7.1 

9.25 

g.2 

67 

8.9 

2.4 

3.3 

zz 

2.25 

2.3  2.73 

22 

8.C.5 

7. 1 

9.0 

«9.2 

7,2 

6 75 

2.3 

3. 75 

2.3 

2.3 

2.4  274 

23 

7.8 

7.2 

9.05 

9.3 

7.5 

655 

2.5 

2.75 

2.3 

2.25 

2.48  272 

24 

7.4 

7.25 

9.25 

9.25 

7.3 

6 4.5 

2.5 

2.7 

2.3 

2.25 

25  Zf& 

25 

7.2 

7. 15 

9.  4.5 

9.25 

7 

8.4 

2.4 

2.7 

2.3 

2.25 

258  265 

2(1 

7.0 

7.1 

1.3.  .5 

9.25 

7.5 

6 35 

2.4 

2.7 

2.3 

2.3 

2.65  255 

27 

6.9 

7.0 

17. 0 

9.65 

«7.  4 

625 

2.8 

2.6 

2.3 

2.3 

2i5  2 45 

28 

6.8 

7.0 

13.25 

8.75 

7.35 

6 2 

2.7 

2.6 

2.3 

2.3 

238  4 78 

29 

6. 65 

11.4 

a 8. 6 

7.2 

62 

2..5S 

2.6 

2.4 

2.28 

24  11.55 

30 

6.6 

10.5 

8.55 

0 7.2 

6 2 

2.5 

2.55 

2.4 

2.35 

2.  4 9.  IS 

31 

6.5 

10.  or, 

7 '2 

2.5 

2.5 

2.3 

7.25 

« tiugp  hpiKhtseMimato«l. 
b Conerdftin  t«ing  filled  . 
e Mean  ol  readings  at  two-hour  Intervals. 
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DttUy  discharge,  in  second-feet,  of  Salt  River  at  Roosevelt,  Ark.,  for  1906. 


Day. 

Jan.  Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sepl. 

Oct. 

Not. 

I»ec. 

1 

990  903 

1,610 

7,950 

2,652 

960 

385 

417 

797 

425 

270 

305 

2 

990  901 

1,730 

6,  .547 

2,365 

955 

385 

427 

797 

416 

267 

430 

3 

990  8G3 

1,730 

6,685 

2,201 

905 

385 

575 

635 

426 

265 

36,600 

4 

880  803 

1,610 

5,828 

2,229 

854 

385 

427 

635 

.399 

263 

.33, 700 

5 

880  803 

1,648 

5,337 

2,095 

879 

765 

455 

(535 

3?2 

2li0 

8,HU0 

e 

883  947 

1,572 

4,S47 

2,092 

850 

475 

1,275 

635 

345 

21)7 

5,200 

920  1,092 

1,534 

8,707 

1,997 

828 

570 

927 

635 

318 

275 

4,000 

s 

8»i3  1.234 

1,481 

10,518 

1,982 

843 

475 

725 

t>3.', 

310 

257 

1,900 

9 

887  l,23f> 

1,488 

7,362 

1,899 

832 

475 

1,415 

(»35 

348 

205 

1,050 

1(1 

804  1,258 

1,638 

5,953 

1,982 

815 

475 

715 

ti35 

315 

205 

1,400 

11 

805  1.410 

1,718 

5,505 

1.832 

770 

570 

715 

264 

311 

260 

1,300 

13 

7.53  1,732 

6,685 

5,330 

1,907 

757 

570 

575 

264 

290 

265 

1,300 

13 

14 

790  2;  494 

30^000 

4*836 

ii»57 

733 

570 

575 

264 

267 

275 

ll2.W 

15 

87fi  1 2, 127 

11,525 

4,836 

1,879 

(>34 

475 

575 

264 

2m 

2li5 

1,074 

14 

1,065  . 1,747 

10,220 

4,834 

1,774 

i!3<; 

570 

650 

(>42 

264 

275 

1,055 

i: 

1,581  1,639 

7,330 

4.000 

1,615 

638 

765 

650 

C>42 

275 

290 

1,05.5 

IS 

1,761  ' 1,406 

5,950 

4.000 

1,734 

C>42 

300 

703 

4(X) 

264 

290 

855 

« 

l,.537  1,406 

5,  ,530 

4,000 

1,.562 

t'Ai 

400 

l,.50l) 

409 

264 

205 

675 

30 

2,190  1,3?2 

4,577 

4,122 

1,562 

(i03 

400 

2, 050 

409 

2(i3 

263 

650 

2t 

8.904  1,459 

3,56.5 

3,833 

1,378 

” .5(;4 

400 

l,.VO 

318 

263 

26.5 

66.5 

22 

3,132  1,459 

3,477 

3,833 

1,525 

533 

300 

2, 120 

310 

Z58 

280 

675 

23 

2,321  1,543 

3,277 

3,841 

1,373 

405 

.524 

92.5 

302 

255 

290 

650 

24 

1,716  1,588 

3,770 

4,050 

1,170 

4,50 

525 

730 

294 

255 

295 

625 

2S 

1,561  1,4J<'> 

4,602 

4,080 

1,287 

404 

400 

730 

28(i 

255 

305 

625 

K 

2,360  1,430 

17,233 

3.967 

1,245 

428 

400 

730 

327 

258 

318 

575 

r 

1,227  1,320 

28, 188 

3,359 

1,23C* 

422 

875 

670 

3(>8 

260 

285 

525 

28 

1,170  1,320 

16,3*>1 

3,026 

1,110 

403 

760 

887 

409 

260 

275 

2,800 

29 

2,039 

2,825 

30 

COM 

2, 708 

367 

4.14 

280 

31 

949 

6' 925 

575 

260 

8,850 

XoTK.— These  rUscherges  were  obtained  by  the  indirect  method  for  ehiftlng  channels.  The  discharge 
IVoemljer  10  to  14  has  Iteen  estimated. 


Monthly  discharge  of  Salt  River  at  Roosevelt,  Ariz.,for  1906. 


Month. 

Discharge  In  wvond-fwt. 

Total  In 

Muximtim.i  Minimum. 

Mean. 

acre-fivt. 

Janaarv 

FebruaW' 

March. 

-5prll 

Jtii. 

July 

.Kupjst 

8epwmh*»r 

November 

D««nt*r 

1 

8. 900 
2.970  1 
1 a5.700  1 

' 10.  .500  1 

2.6.50 
960  j 
875 
2. 120 
797  1 
426 
318  1 
3(>.(<0U 

7,53 

8ii3 

I.4M 

2.700 

966 

367 

300 

417 

264 

2.55 

I 257 

.305 

1.470 
1.4.30  ; 
7.770  1 
6.080  1 
1.690 
667  1 
514 

N('>8 
4(91 
300 ; 
275  1 
4.950 

90.400 

79. 400 

478.000 

302.000 

104.000 

39. 700 
31,600 
53.4(Xi 

27.700 
18. 4(XI 

16.400 
304.  U(N) 

Tlw  year 

3ri.*i00  1 

25.5  j 

1 2, 120  j 

1 I,54U,0(K) 

SALT  KIVER  NEAR  ROOSEVELT,  ARIZ. 

The  following  measurements  were  made  below  the  mouth  of  ClierrA' 
CYeek  bj'  Mr.  Bull,  an  engineer  employed  by  .T.  G.  White  & Co., 
while  investigating  the  practicability  of  develojiing  power  for  trans- 
niiasion  to  the  vicinity  of  Globe,  Ariz. 
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Ducharge  measurements  of  Salt  River,  belotv  the  month  of  Cherry  Creeh,  near  Roe>8cvelt, 

Ari:.,  in  J9()6. 


Juno.  ! 

July.  j 

August. 

Day. 

Oa^  Difl- 

charKi*. 

hoj^t. 

Dl»- 

chargo.  ' 

' Gage  ^ 
' height. 

Dis- 

charge. 

1 Fret.  Sec.-ft. 

Fret. 

See.-ft. 

:mo 

1 

1 Fffi.  \ 

Sec.~/t. 

~0.a5 

1 0. 1.5  1 

.353 

8. 

‘J. 

10. 

11. 

12. 

13. 

M. 

15. 

1(1. 

17. 

18. 
10. 
20. 


- .08 
- .07 
.00  I 

.•n  ' 

1.41 

.31 

.28 

.20 


.20 

• I"  1 

.14 
.00 
. .'ll 

1.09 

.4'2 

.2;i 

.08 

.04 


275 
280 
310  I 

r.2()  1 

1.220  I 

420 
405  I 
.395 
:iso  [ 

37.5 

355 

Xi5 

4.*«t 

1 

980 
480  I 
:W7 ! 
:i3.5 

32.5  ' 


.28 

.23 

.11 

.30 

.74  I 

.43 

1.37 

1.32 

.42 

.50 

.59 

.:w 

.24 

.41 

.34 

.31) 

.27 


408 

387 

343 

415 

720 

490 

I. 190 

J.  l.W 
480 

6W> 

608 

4.55 

:i90 

475 

43.'l 

415 

4UI 

537 


.00 


310 


23 » 

0. 24 

390 

.:w 

415 

24 

. 19 

.170 

.06 

;i3o 

25 

. 1.5 

.^55 

.02 

315 

26 

.12 

34.5 

.40 

470 

27 

.i» 

m 

.50 

637 

28 

.05 

320 

..39 

465 

29 

—.00 

310 

.21 

.376 

30 

-.02 

:i05 

15 

.153 

31 

13 

34.5 

1 

SALT  RIVER  AT  M DOWELL,  ARIZ. 


This  station  was  estahlislied  Ajiril  20,  1S97.  It  is  located  one- 
third  mile  above  the  junction  of  Salt  and  Verde  rivers,  30  miles 
northeast  of  Plurnix,  15  miles  northeast  of  Mesa,  and  If  miles  above 
the  iVrizona  canal  diversion  dam.  The  conditions  at  this  station 
and  the  bench  marks  arc  described  in  AVatcr-Su])|)ly  Paper  No.  175, 
pa^e  177,  where  are  ^iven  also  references  to  publications  that  contain 
data  for  previous  years. 

Jfixliarge  measurements  of  Salt  Hirer  at  McDnirrU.  .In;.,  by  II'.  Itirhins.  in  /.Wfi. 


Date. 

• 

1 Gage 
height. 

DiH- 

charg«'. 

Fret. 

Sn-.-ft. 

JanuaiT  6 

4.80 

777 

Januarv  9 

4.S.’>, 

820  ' 

Jarman'  11 

4. 82 

Januarv  13 

720 

Januarj’  16. , 

4.87 

841 

January  18 



1,710  , 

Jamiar>*  19 

6.00 

1..580 

Januarv  20 

•'■•■71 

1.870 

January  21 

8.S.5  1 

! 13,800 

Date. 

ft 

Dia- 

ehargi*. 

Feet. 

SfcMt. 

January  22. 

0.47 

4,740 

January  23 

....1  6.91 

3,020 

Januarj'  2.5 

....  5.00 

1.800 

Januarv  27 

6.37 

1,690 

January  :10 

6. 12 

1,280 

JanuaiT  31 

6.06 

1,1.50 

Kehniarv  2. 

4.98 

1.130 

Fehniary  3 

4.96 

1.U50 

Februarj'  5 

4.92 

1.020 
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Diteharge  meamremenU  of  Salt  River  at  McDowell,  Ariz.,  by  W.  Richins,  t'n  1906 — 

Continual. 


jy&Ui, 

Gage 

height. 

charge. 

Date. 

Dis- 

charge. 

FebniAiy  7. 

Tm. 

5.00 

Ser.-fl. 

l,\SO 

July  6 

Frrt. 

2.75 

306 

T^mstry  ft. 

5.25 

1,630 

July  10 

2.95 

.503 

F«brn*ry  12. 

6.60 

1,960 

July  12 

2.95 

.504 

Fe^nUiiy  14. 

6.00 

2,900 

July  14 

ZNO 

417 

FobniATy  ift. 

6.08 

2,280 

July  17 

a 22 

718 

Febro*ry  30 

6.25 

1,800  ' 

July  20 

as5 

498 

Fctmury  22 

6.26 

1,830 

July  24 

a 70 

«i 

Febmary  24 

6.28 

2,040 

July  2t» 

2.75 

510 

F«*bru*ry  27 

6. 13 

1.680 

J uly  28 

a 55 

957 

March  1 

6.20 

1,770 

July  31 

Z95 

528 

March  3 

6.40 

1,920 

Augxifi  2 

a 10 

608 

Ifarrh  6 

5.16 

l,(klO 

Au^lPt  7 

a 10 

623 

Mfttrh  H 

6.0‘» 

1,«90 

August  9 

a 30 

675 

March  10 

6.06 

1,530 

August  U, 

a 30 

762 

M»rrh  13 

1^06 

35.300 

Au^st  14 

a. 30 

709 

March  14 

11.9(J 

34.100 

August  17 

a 50 

753 

March  15 

9. 10 

21.000 

August  20 

A50 

2.2« 

March  16 

7.70 

10.000 

August  22 

A 4.5 

2.264 

March  17 

7.10 

7,470 

August  24 

a 70 

720 

Mairii  19 

6.66 

6,440 

•August  28..  

a66 

560 

liarchao 

6,.'i0 

4.750 

Aui^st  » 

a68 

063 

March  22 

6.25 

3.860 

Ss-'plirmbrT  3 

a40 

568 

March  31 

6.45 

3,700 

September  5 

ano 

t,s3 

March  26. 

7.96 

S.270 

SeptemlM'f  7 

a 15 

400 

March  2S 

9.35 

20.380 

September  10 

a 00 

320 

March  <«) 

7.62 

8.7W 

September  12 

a 00 

m 

April  3 

7.04 

6,320 

SepU'inlter  14 

a 95 

318 

Abril  6 

6.78 

4,320 

Sephunber  17 

a 20 

431 

Apr0  7 

7.06 

.5.020 

Strpteral>er  19 

a 15 

385 

April  9..,. 

7.55 

7,690 

Septeml»er  21 . 

a 10 

377 

April  11 

6- 

6,710 

SeptemlM’r25 

a 95 

302 

April  L3 

6.  SO 

6,580 

8epteml>er  28 

190 

285 

April  17 

6.30 

t..5«0 

October  1 

120 

April  19 

6.08 

4,540 

October  3 

a 10 

371 

April  21 

6.06 

4,440 

Octob<‘r  5 

a 00 

340 

April  at 

6. 13 

4.530 

October  9 

190 

303 

April  at 

6.03 

4,240 

Octobt'r  12 

185 

278 

April  ai 

»iyl 

5.60 

3.390 

October  10 

185 

2X7 

5. 17 

3,U1U 

October  19 

180 

291 

Mav  3 

6.16 

2, 440 

Octoljer23 

180 

278 

}!»y  5 

5.10 

2,060 

Octobt’r  26 

185 

284 

M»v8 

5.00 

2,  HO 

October  29 

190 

297 

“‘T  W 

4.90 

1.830 

Octoljcr  31 . . . . 

195 

329 

«»y  12 

4.76 

1,580 

November  2 

195 

.344 

Majr  IS 

4.75 

1,680 

Noveml>er  7 

aoo 

387 

M.v  17 

4.50 

1,500 

November  9 

aoo 

3T2 

“*T  IS 

4.46 

1,490  , 

Noveinlier  13 

195 

342 

“»ya 

■ 4.25 

i,:«o ' 

Novemlwr  16 

190 

326 

“•ys« 

4.1.5 

1,280 

November  20 .. 

1 H5 

310 

!j»y» 

4.06 

1,190 

Novenil>er  23 

195 

.ai9 

“»>■» 

3.7.5 

i»2r) 

NovemlN‘r2»i 

a. 35 

Oil 

M«j81 

3.70 

978 

November  28 

a 15 

479 

Junc3 

3.66 

930 

November  .‘W 

a 10 

451 

June  5 

3 60 

8SI  1 

December  4 

11.  15 

27,700 

June? 

a 45 

765  ' 

Deoeml>er  6 

(a  70 

7,090 

laiwS 

H.M) 

721 

DecemU’r  8 

ft.  40 

2,H60 

Jiiaeia 

.3  35 

742 

DetvmU’r  II 

60 

I.NIO 

Juan  15 

330 

t>98 

I>ecember  14  ... . 

.5.00 

1.430 

June  19 

a 20 

602 

Deceml»er  18 

4.  t»5 

9:i4 

June  21... 

a 10 

563 

liecember  21 

‘t  40 

735 

Jane  2* 

ano 

47.5 

Deceml.M'r  2i» 

A.'J) 

(>.50 

Juae  26 

2.85 

404 

December  2H 

7.  80 

S.  5.50 

Jane  29 

2 76 

359 

Deceml>er29 

UX95 

24.JIIX1 

Jnly  a 

2 66 

:i42 

Di*cember3l 

ft  75 

7,020 

Digitized  by 
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SURFACE  WATER  SUPPLY,  1906. 


Daily  gaqe  height,  in  feel,  of  Salt  River  at  McDowell,  Ariz.,for  1906. 


Ds?. 

Jem. 

Feb. 

Miir.  Apr. 

May.  ' 

June, 

July. 

Aug. 

Seiit. 

Oet, 

Xov. 

I>1V. 

1 

4.07 

&01 

5 20  6 7.35 

A3D 

5 79 

2.76 

418 

4 W 

aso 

2.90 

a 10 

2. . 

4,03 

4 07 

5 .13  7. 28 

h 1 

.4  65 

2.65 

405 

4 4ft 

418 

2.95 

4-75 

3 

4.02 

0 405 

o540  7iH 

5 IH  ' 

6465 

2.65 

406 

4 42 

41^ 

2 95 

7.26 

4 

4.ftH 

6 495 

6 5 34  6.02 

512  , 

4 60 

2.65 

40.5 

430 

405 

2.96 

11.90 

6 

4.M 

4 02 

5.28  5 79 

«51i) 

4 5ft 

2.60 

4 00 

4X 

2.98 

2.95 

ft.  05 

ft 

a 4.  la) 

4.04 

5 20  6.  71 

6 5^5 

452 

170 

2.9ft 

4 20 

2.95 

2.96 

AftO 

7 — - - . 

«»4.W) 

5.02 

5 11  7.22 

5 05 

4 45 

2;  75 

410 

415 

2.90 

400 

Km 

8 

4.ft0 

5. 18 

5 10  , ft.  25 

500 

4 42 

aao 

4 58 

410 

2.90 

400 

6.35 

9 

4.H5 

5.24 

5 Oft  7.  ^ 

4 95 

440 

aoo 

4«> 

4U5 

2.90 

400 

6.16 

10 

4.M5 

0 5-18 

0 5 05  1 7.  IK 

490 

6440 

2.'« 

46ft 

400 

2,90 

400 

496 

11 

4.H2 

6.28 

6 5 15,  ASS 

4^ 

435 

492 

4. SO 

2,9ft 

Z85 

2.9ft 

4 46 

12 

4.70 

5.5ft 

5-  25  ti.  80 

a 4 75 

aw 

2-90 

3.m 

400 

2.85 

2.96 

422 

13 

4,  77 

e.  iH 

12  40'  d7ft 

6 4 75  ; 

4 32 

435 

2.98 

2.W 

2.95 

40S 

H 

friTft 

6.05 

12.10  10  565 

4.80  ' 

4 30 

2 80 

4:0 

2.95 

2.85 

2.90 

400 

U 

4-79 

5.82 

9. 10  6 6 

4 75 

a;« 

2.89 

422 

2.90 

2.85 

2.90 

400 

16 

4 01 

5.  iW 

7. 70  1 5 42 

4 62  , 

4:» 

2.90 

488 

406 

2,86 

2.90 

4 90 

17 

5 2U 

05.52 

7.05  5 26 

4 50  : 

6 4 25 

430 

4 4H 

420 

2.V0 

2.  VO 

4-  78 

1ft 

h m 

6 5.45 

5 76  1 6.12 

4.  45 

4X 

.4  20 

4 40 

4X 

2.«1 

2.8ft 

4.62 

19 

&.  a* 

5 

6 . 66  , 5 0s 

a440 

a 18 

2.9ft 

4 15 

4 12 

2.X) 

2.H5 

455 

20 

6.14) 

5.26 

5 50  516 

6 4 35 

412 

2.  82 

4 25 

410 

2.  HD 

486 

4.50 

21 

R,  40 

.6  26 

6.  32  0 6. 10 

4 28 

4 08 

2.  75 

A 75 

410 

2.80 

490 

440 

22 

6.  35 

526 

5 31  6 5 05 

4.22 

405 

2. 70 

5.40 

4 10 

2.  HO 

490 

4.35 

2.3 

.V  fdi 

526 

0.44  5 00 

4. 18 

400 

2 62 

4.85 

402 

2.  SO 

496 

4-30 

24 

6-  65 

0 5 28 

a 6.  45  , 6-  06 

4 12 

6 4 95 

2.  75 

4 70 

2. 95 

2.80 

410 

4 26 

2A 

6..‘U 

6 5 25 

■ 6.50  6.06 

40ft 

2.90 

2.  «0 

4 65 

2.92 

2.85 

435 

420 

26 

Mr, 

5 21 

7. 90  5 96 

a 4. 0.5 

2.85 

2 .80 

.3  fill 

2.90 

2.85 

4 35 

4.20 

27 

fl5.:{7 

5.12 

11.40  5.72 

6 .3. 95 

2,80 

3.05 

.3,55 

2.90 

2.85 

425 

4. 15 

2ft 

6 5 35 

5.10 

9 .25  a 5. 60 

a 5ft 

2.78 

3 .W 

4 52 

2.90 

2.90 

3.12 

6. 10 

29 

5.20 

8.18  6 5 40 

3.75 

2.78 

4 25 

3.W 

2-<« 

2.90 

3.10 

11.45 

3) 

5.11 

7.60  i 5.28 

3. 70 

2.75 

a.w 

4 72 

2.90 

2.90 

ail) 

a 20 

31 

5-06 

a 7.  to  

5 70 

2. 92 

4 55 

2. 92 

A.  70 

One  nvidlng.  * Oagi*  h^-ight  Uit*>rpe»Utf<J. 


Daily  dischargr,  in  fccowi-Jcft,  of  Salt  Rivrr  at  McDowell,  Ariz.,for  J90f>. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

.tune. 

J uly. 

Aug. 

Sept, 

Oct. 

Nov. 

Dec. 

1 

950 

i,i.-» 

1,767 

7,150 

3.065 

970 

398 

663 

600 

380 

325 

' 450 

0 

910 

1,120 

1,010 

6.000 

2.845 

937 

342 

585 

565 

378 

350 

963 

3 

900 

1.045 

1,920 

6,325 

2.460 

937 

342 

585 

580 

370 

350 

6.300 

4 

868 

1.045 

1.S55 

4.850 

2. 109 

8K5 

342 

585 

520 

35T 

350 

38.000 

5 

830 

1,015 

1,7*1 

4,321 

2,058 

868 

315 

555 

483 

335 

350 

12,700 

6 

7S0 

1,050 

1.705 

4.000 

2,046 

817 

370 

544 

460 

320 

350 

7.500 

7 

7>fl 

1,160 

1.716 

5. 850 

2. 140 

760 

:m 

615 

400 

305 

370 

5.200 

H 

7H() 

1,460 

1,705 

11.150 

2,113 

7.36 

700 

1,006 

375 

305 

370 

2.700 

9 

SX 

1,640 

1,632 

7.*)0 

1,970 

7X 

555 

1.023 

350 

305 

370 

2.450 

10 

1,470 

1,530 

6.560 

1.S26 

720 

499 

1,093 

325 

305 

370 

2 227 

11 

800 

1.652 

5. 680 

;,744 

688 

499 

762 

330 

278 

365 

1,650 

12 

770 

1.K40 

1.7W 

5. 550 

1..779 

742 

485 

800 

346 

280 

350 

1,500 

n 

7.'iO 

A,  .740 

:i7.'290 

5. 5i:( 

1.005 

720 

425 

855 

:i40 

2S2 

350 

1.400 

14 

760 

3.  (KM 

;i5,  :i)0 

5. 27T 

1.680 

705 

425 

840 

31K 

2S4 

325 

1,425 

1.5 

770 

2.  .740 

21.385 

4,971 

1.084 

698 

425 

775 

295 

286 

325 

1.350 

16 

8*10 

2,264 

10.  .70 

4,809 

1..7W 

690 

48.7 

1,040 

375 

287 

325 

1.250 

17 

I.IMI 

2.020 

7. 24.7 

4.  .ViO 

1 , 7)2 

650 

i !t 

7W 

425 

296 

225 

1.100 

IH 

l.liOO 

2.010 

5.s:«) 

4.  .748 

1.492 

615 

720 

680 

425 

290 

315 

925 

19 

1 . .510 

l.O.'jO 

5.4ft0 

4.  .74.5 

1 . 4;i5 

.7s:{ 

1.240 

385 

290 

300 

K25 

20 

2,  .5.5ft 

l.MO 

4,154 

4.571 

1.400 

56,7 

475 

2,065 

376 

288 

300 

800 

21 

12.016 

1.810 

4.090 

4,  .747 

1 . 470 

570 

4;t5 

1.690 

375 

286 

325 

750 

22 

4.240 

1,828 

4.050 

4,443 

1.3IS 

521) 

415 

2.210 

375 

284 

325 

725 

23 

2.H0H 

1 <>:(0 

4.014 

4.  :iH3 

1 . 2^*4 

47.7 

:i7.7 

l.Att 

:435 

27K 

350 

700 

1J4 

2.000 

2,o;(7 

3,  700 

4.  ;t7.7 

1 . 2.V) 

4.72 

445 

725 

305 

276 

430 

675 

25 

1 , 770 

2,020 

3. 275 

4,:cu 

1.216 

430 

520 

670 

293 

284 

610 

650 

26 

1,610 

1.960 

7,(K10 

4,110 

1.170 

408 

.745 

AlO 

285 

284 

610 

1 K50 

•y? 

1 , .V7 

1 . (ViO 

28.200 

3,  AH) 

l.(M) 

:«.7 

(>60 

57.7 

285 

284 

530 

! 640 

2S 

1 . .v«» 

1 , .570 

16,  ;V>i 

3.  :tftft 

1.020 

:176 

962 

535 

2S5 

296 

440 

2.490 



).:m> 

1 1 . Xf\ 

3.  IftO 

920 

:(7f) 

7:^ 

9»>5 

2S5 

296 

430 

31.900 

1 260 

w TT*> 

3, 070 

940 

:j62 

r*n 

705 

285 

296 

430 

12  600 

31 

1 , Hft 

7.4:2 

978 

.760 

310 



6,900 

1 

Nt)TE.— These  dis^'hurgpH  were  ubtauu'd  by  Uii*  nulint’l  lor  .nhilting  channebi. 
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Monthly  ducharge  of  Salt  River  at  McDowell,  Ariz.,foT  1906. 


1 IMschargi’  in  8eeond-f(M>t. 

Total  In 

jAOflXfl*  1 

Maxlnium. ' 

Minimum. 

Mt>an. 

' acn»-fivt. 

12, OX) 
3.540 
37.300 

750 

102,000 

1.020 

1.530 

3.070 

920 

1.770 

SUich 

H.OlO 

4u:i.uuo 

April 

11,200 

3.0lj0 

»70 

5.  1(X)  ' 

:iu3.ooo 

Mi™...:::.;;;:;.;:.;.:::.:.;:..::;;:: 

1.040 

101.000 

3ti2  , 

3X.400 

902 

315 

5Uh 

31.2a) 

2.210 

5;i5 

55.  KM) 

000 

2X5  ' 

;i79 

1 22.tl00 

27(i  1 

IX. 000 

t>10 

:tou 

377 

1 22.4ai 

3K.000 

450 

4.M20 

i 290.  oa) 

Th^  year ' 

:w.ono 

270 

2.  KHO 

1 i..Vio.aM) 

1 _ 

VERDE  RIVER  AT  m’ik)WEI.L,  ARIZ. 

Tliis  station  was  established  April  20,  1897.  It  is  located  .30  miles 
northeast  of  Phcenix,  15  miles  northeast  of  Mesa,  2J  miles  above  tho 
Arizona  Canal  diversion  dam,  and  three-fourths  mile  above  the  mouth, 
of  the  river.  The  conditions  at  this  station  and  the  bench  marks  are 
described  in  Water-Supply  Paper  No.  175,  page  181,  where  are  given 
also  references  to  publications  that  contain  data  for  previous  years. 

IHicharge  'iitasurements  of  Verde  River  at  JdcDowelU  -In-.,  by  ir.  Rirhim,  in  190€. 


Date. 

Oaw 

height. 

Dia< 

charge. 

t 

Datf. 

Cage 

height. 

Dis- 

charge. 

Feel. 

3.60 

Sec.-ft. 

482 

, 

Feel. 

5. 20 

Sec.-ft. 

1,290 

3.00 

3.56 

4X3 

15.20 

37] 500 

3.56 

472 

1(1. 10 

13) 700 

3.56 

490 

3)  790 

3.95 

715 

4 10 

l.lOU 

A30 

995 

3. 75 

4.45 

i.aw 

3,750 

3.85 

1,180 

Jantxaxy  21 

6.90 

April  9 

5.00 

2.690 

S.X0 

2, 7H0 

4. 00 

l.HOO 

5.20 

1,5X0 

I April  13 

3.90 

1. 150 

Janoaiy  2S 

4.50 

'979 

I April  17 

3.03 

702 

January  27 

4.20 

750 

' April  19 

2.  Xi 

li37 

January  90 

3.92 

621 

1 April  21.... 

2.70 

549 

3.86 

577 

2.  43 

Febniaiy  2 

3.76 

5.53 

j April  2)'» 

2.40 

40.3 

Febnaarv  3 

3,75 

499 

I Ajtril  2X 

2.50 

372 

February  S 

3.76 

522 

' Muv  1 

2.  48 

336 

3.92 

331 

4.  45 

Ma  V 5 

2.  47 

310 

February  12 

5.00 

I,  GO 

MiiV  s.  , ... 

2. 50 

2S0 

February  14 

5.50 

1,790 

MaV  10.  . 

2.40 

201 

5.53 

1,8X0 

l,«ia) 

2.  40 

256 

February  20 

5.25 

•Mav  i:. 

2.  40 

212 

Februanr  22 

5.25 

1,070 

1 Mav  17 

2. 35 

217 

490 

i,:wo 

■Mavis.  . 

2.  :w> 

212 

F.bniary  27 

445 

943 

Mav  22 

2.35 

197 

Marcfal 

4 45 

927 

.Mil V 

2. :«) 

1X8 

4 70 

1,130 

Ma  v 2.5 

2. :«) 

191 

March6 

417 

’743 

MjivlN  ..  . . 

2. :«) 

212 

March  9 

405 

610 

Mtiv3l. 

2. 30 

193 

3.95 

M9 

June  2 

2.  :w 

190 

8.70 

7,710 

2. :«) 

194 

March  l|a 

1465 

aiji'iOO 

June  7 

2.25 

176 

10.70 

15,520 
6,010 
3,  .52«) 

2. 25 

170 

8.95 

2.20 

149 

7.90 

2.20 

lOii 

7.00 

2,240 

2. 10 

124 

6.40 

2. 10 

134 

March  22 

5. 60 

1.440 

June  2:1 

2. 10 

122 

o Float  niPa^iiri'iuent. 
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Dm-luirgemeaxuremmls  of  Verde  River  at  McDowell,  Ariz.,  by  lY.  Richine,  inl906 — Cont’d 


Date. 

GaCT 

hoignt. 

Dis> 

chaise. 

^ Date.  1 

Gage 

heignt. 

1 Dis> 

1 charge. 

1 Ffd. 
2.05 

Stc.-fl. 

118 

i 

Feel. 

2.35 

Sec.-ft. 

131 

! la's 

121 

1 2.40 

146 

July  3 

2.05 

1 105 

2.40 

182 

2.25 

151 

2.40 

161 

2.25 

181 

2.40 

150 

2.30 

18(> 

2.45 

174 

2. :» 

185 

2.45 

191 

July  17  

2.40 

254 

2.45 

174 

July  20  

2.40 

223 

2-45 

180 

2.25 

188 

2.50 

215 

2.52 

268 

2.55 

226 

3.05 

604 

2.60 

246 

2.60 

305 

2.60 

266 

2.65 

353 

2.65 

2S4 

3.00 

511 

2.65 

278 

2.85 

414 

2.65 

274 

2.05 

438 

2.65 

273 

2.95 

409 

2.65 

288 

3.00 

480 

2.70 

298 

5. 00 

2,400 
1 2,250 

3.00 

518 

4.90 

2.95 

405 

3.50 

! 855 

2.85  1 

373 

2.90 

1 384 

12.40 

19,800 

3,750 

3.08 

' 554 

6.05 

SeptemlH'r  3 

2.80 

:i04 

Decembers 

4.00 

1,600 

SfptemiM'r  />. 

2.70 

320 

DtXN‘m!>er  11 

3.  .50 

i 976 

SopP*mb«*r  7 

2. 65 

258 

' I)»*tvmber  11 i 

1 4.35 

1 1,340 

St'pU^rnlM'r  10 

2.55 

218 

’ DK-emlM'r  18 

3.00 

702 

SepU'mbor  12. 

2.55 

213 

, D<T»*mlM‘r  21 

2.65 

.540 

Septemt)or  M 

2.50 

200 

Di'cember  26 

2.45 

1 420 

September  17 

2.45 

169 

npcenit>er28 

2.60 

571 

SeptemlHT  10. 

2. 45 

177  1 

, l)t>oenit>«'r  

11. UO 

13,000 

Sept4*mlx*r  21 

2.50 

177  ! 

D«'0endM‘r  31 

n.-'io 

4,030 

Septeml>»'r  2.‘> 

2.40 

155 

Daily  gage  height,  in  feet,  of  Verde  Rirer  at  McDowell,  Ariz.,  for  190G. 


Day. 

Jan. 

Feb. 

Mur. 

.\pr. 

May. 

June, 

July. 

Aug. 

•Supt. 

Oct. 

Nov. 

Dee. 

1 

3 61 

3.80 

4.41! 

ft  4. 90 

2.53 

2.30 

2.05 

2.96 

2.90 

2.40 

2.  GO 

3.23 

3.59 

3. 76 

4.68 

4. 40 

2.  .53 

2-30 

2.05 

2.Ci0 

2.85 

2.38 

2.  GO 

4.92 

3 

3.58 

0 4. 70 

4.65 

2.52 

2.30 

2.05 

2.90 

2.80 

2. 40 

2. 60 

360 

4 

3.  .59 

ft  3. 75 

ft  4.  .50 

3.92 

2.52 

2.30 

2.05 

3.70 

2. 75 

2.40 

2. 60 

11.50 

3.  CO 

3.75 

4.30 

3. 75 

«2.  47 

2.30 

2.05 

3.40 

2,70 

2.40 

2.  (B 

390 

6 

03.55 

3.  74 

4.14 

3.70 

ft2.50 

2.30 

2.38 

3.  OS 

2.  TO 

2.35 

2.(X) 

5.  75 

7 

*3.55 

3.96 

4.10 

3.92 

2.52 

2.25 

2.25 

2.98 

2.  tV5 

2.40 

2.65 

4.80 

8 

3.55 

4. 19 

4.65 

4.20 

2.50 

2.25 

2.25 

2.90 

2.65 

2.40 

2.65 

3.9.5 

9 

3.60 

4.48 

3.98 

5.10 

2.45 

2.25 

2.20 

2.85 

2.00 

2.40 

2.63 

390 

10 

3.(30 

o 4. 4.5 

03.95 

6.20 

2.40 

2.20 

2.25 

2.75 

2.58 

2-40 

2.65 

355 

11 

3.57 

4.68 

ft  4. 00 

4.50 

2. 4n 

2.20 

2.28 

2.95 

2..V. 

2.42 

2.(55 

3 48 

12 

3.  .56 

4.98 

4. 10 

4.08 

0 2.40 

2.20 

2.30 

3.00 

2.52 

2.45 

2. 65 

3 40 

13 

3.  .56 

5. 15 

11.30 

3.65 

ft  2.  40 

2.20 

2.30 

3.00 

2.50 

2.45 

2.65 

3 35 

14 

l>^55 

5.48 

14.  CiO 

0 3. 50 

2.  40 

2.20 

2.30 

2.92 

2.50 

2.45 

2.65 

4.35 

3.  ,55 

5. 75 

10. 65 

6 3.30 

2.40 

2.20 

2.30 

2.78 

2.50 

2.4.5 

2. 65 

39.5 

16 

3.  .58 

5.43 

8. 70 

3.14 

2. 40 

2.20 

2.25 

a 48 

2.45 

2.45 

2.65 

3.50 

17 

3.(ill 

o5.40 

7.  70 

2.W^ 

2.35 

2. 15 

2.  40 

3.05 

2.45 

2. 45 

2.65 

315 

IH 

4. 01 

ft  5. 3.') 

7.90 

2.92 

2.35 

2.12 

2.45 

3.00 

2. 45 

2.4.5 

2.65 

2.98 

19 

4.30 

.5..% 

7.00 

2.82 

0 2.  35 

2. 10 

2.42 

4.02 

2.45 

2,45 

2. 65 

2.80 

20 

4. 42 

5.18 

6.  40^ 

2. 75 

ft  2. 35 

2.10 

2.38 

.5.  a'. 

2. 4S 

2.45 

2.65 

2.  72 

21 

G.8.5 

5. 18 

.5.90 

0 2. 70 

2.35 

2. 10 

2.05 

4.80 

2.48 

2.45 

2.5-. 

2.65 

22 

h.  75 

5. 12 

5.  .50 

ft  2.  (30 

2.32 

2. 10 

2.32 

4. 05 

2. 45 

2-45 

2.65 

2.60 

23 

5. 10 

6.U0 

5.25 

2.53 

2.30 

2.10 

2.28 

3.82 

2.40 

2.45 

2.70 

2.55 

24 

4.72 

0 4.90 

.5.20 

2. 46 

2.30 

2. 10 

9 

3.42 

2.  40 

2.50 

2.35 

2.50 

2*. 

4. 4.5 

ft  4. 75 

0 5. 40 

2. 45 

2.30 

2.05 

2.22 

3.2.5 

2.  40 

2.  .50 

3 0M 

2.45 

26 

4.2S 

4.63 

12. 40 

2.42 

0 2.30 

2.05 

2.90 

3.10 

2.35 

2.50 

300 

2.  45 

27 

0 4.  20 

4.42 

14.  40 

2.47 

ft  2.  .10 

2.05 

2.95 

2.98 

2.38 

2.  .50 

2.95 

2.  42 

2S 

t-4. 10 

4.35 

9. 85 

02.  .50 

2.30 

2.05 

3.05 

2.88 

2.35 

2.  .52 

2.92 

4.02 

29 

3.98 

7.90 

ft  2.  .50 

2.  ,10 

2.05 

2.88 

2.85 

2.  35 

2.  .55 

2.90 

30 

3.90 

6. 15 

2.  49 

2.30 

2.05 

2.  ?2 

3.05 

2.  35 

2.  .55 

2.3i 

8.65 

31 

2.  30 

2.  .58 

3.02 

2.  (B 

6. 15 

a One  ruHdiog.  ^ Oage  lieight  totorpoUleU. 
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Daily  ditchargt,  in  second-feet,  of  ]'erde  River  at  UcDotrell,  Ariz.,for  1906. 


Day.  j 

Jan. 

Fob. 

Mar. 

j Apr.  i 

May. 

June. 

July. 

Aug.  ! 

! S^-pt.  1 

Oct. 

Nov. 

1 

' 1 

4ST»  ; 

I .'>4i0 

1 1 

I 2.-2S0 

1 380  ' 

19t5  i 

109 

495 

1 38.5 

1 

' 2ti6  ! 

K5.5 

2 

482  . 

.544 

1.144 

i 1,770 

1 380  ' 

195  ’ 

107 

35.5  ' 

340 

1 160 

2t¥> 

2,(i00 

3 

478 

, 500  1 

1,  !«> 

1.410  : 

1 370  1 

195 

105 

470 

310  1 

1 180 

266  I 

8.200 

4 

482 

! 513 

1.000 

1,300 

i 3(Vi  1 

195 

105 

i.i.'rf) : 

312  ' 

' 170 

2<¥>  1 

15.  450 

5 

1 4« 

51H 

H40 

1,1.58 

i 310  1 

195 

105 

K50 

320 

160 

2l¥>  1 

' 8.800 

6 

4t'<8 

570 

718 

l.lOU 

300 

195 

195 

,590 

320  ; 

1 147 

2t'¥i 

3.400 

7 

1 4^‘>s  : 

700 

l¥15 

1.235  1 

315 

178 

1-58 

495 

260  ' 

' 1 .5.5  1 

280 

2. 390 

8.  1 

1 44iK 

900  1 

610  , 

, 1.700  1 

'280 

174 

4'20 

1.53 

1,450 

1.105 

.’w 

' 2:770 

270 

170  1 

' 173 

370 

2i5 

1.50 

1 •£*) 

' 1.425 

10 

1 48". 

l.QTiO 

,539 

‘ 2,liN0 

261 

1.53 

181 

.345 

220 

1.50 

' 280  ' 

1,050 

11 ' 

1 4M. 

l.lft'j 

.574 

1,700 

2.58 

1.51  1 

IS3 

440 

21.-. 

i«) 

280 

950 

1 480  , 

1.400 

t>43  1 

1 1,315 

25t> 

149 

1 186  1 

4y) 

213  ! 

175 

280  , 

900 

13 

■ 4?>  ' 

U520 

12.000  1 

1 97.5  : 

240 

1.54 

! 186  1 

4MJ 

200 

179 

28)) 

87.5 

14.  . 

1 480  1 

, 1.770 

31,301)  , 

, 910 

225 

1.58 

j 186 

:w) 

200 

18.3 

. 280 

1,340 

13. 

2. 130 

14.450  ' 

' 820 

212 

m 

186 

37.5  j 

2IK> 

I8t> 

280 

1.150 

16 

4a'. 

1,770 

5,090 

785 

215 

163 

190 

840 

170 

190 

1 2S0 

95(1 

17 

' .'WJ2 

1.780 

3.340 

715  i 

1 217 

143 

254 

.520 

170 

195 

280 

790 

\H 

770 

1.700 

3,925 

67.5 

1 212 

130 

2i'<) 

4SI) 

173 

18t) 

, 280 

700 

19 

905  1 

1.U50 

3.377 

637 

1 209 

124 

237 

1.370 

177 

17.5 

1 280 

625 

20 

1.030 

1..53U 

2.240 

570 

an 

124 

21.5 

2,  46m 

ISO 

17.5 

281) 

590 

21 

3.b79 

1..582 

1,712 

.ViO 

201 

1 

124  I 

213 

2. 1.50 

178 

17.5  1 

i 280 

5.50 

22.  ... 

2.710 

1.570 

1 1.39.5  1 

1 510  , 

19.5 

124 

295 

2.UM) 

170 

17.5 

as)  1 

1 .530 

1.510 

1.480 

! 1,300  ' 

1 49.5  ’ 

190 

124  : 

198 

1.170 

1.50 

ISO 

295  ' 

500 

1.176 

i.:«»2 

1 1.2K7 

470 

188 

124  1 

iss  1 

1 8.^5 

1.50 

200 

3.5.5  1 

475 

2.S. . . . 

060 

1 . 2t¥) 

1 i.av) 

450 

191 

120  1 

18.5 

670 

1.50 

207 

.520 

4.50 

21'. 

824 

1,140 

j 21.37.5  ; 

; 41.5 

19.5 

120  1 

420 

130 

21.5 

.520 

4.50 

7«) 

1 30,4.50 

1 .385  1 

200  , 

117  ! 

.5.5.5  1 

145 

210 

450  1 

4:10 



(i«o  I 

880 

12,950  : 

3?J 

2115 

11.5 

t¥M  , 

1 :ts.5  , 

i:w 

295 

40S 

1.200 

29 

632 

7.1U) 

;v'<o 

JI2  ' 

113 

495  i 

! 340 

130 

22.5 

380 

12.300 

» 

tilW 

2..'i3ti 

avo 

203 

111  ' 

395 

5.5.5  1 

130 

22.5 

3.V. 

, 7, lUO 

31. 

2.090 

193 

395 

245 

! 3, 3.50 

1 

Note.— ThPtw*  dlHchaip**  won'  obtaiiH-il  l»y  llu*  indin-<'t  nioiho«l  f<*r  shiflinp  chann<‘U. 


Monthly  dUcharge  of  ]frde  River  at  McDouell,  Ari:.,/or  J90(!. 


Month. 


Jamian,’. 
FobmaW 
Man  h. 


Myf......' ... 



SiT)leniti»*r 

Octolior 

Xo^*wuf«»T 

l)«vinU‘r 

T!ie  yoar. 


April 

«y* 


l>Lsohargo  in  aoconU-fivt. 


Maximum. 

Minimum. 

Mitun. 

acnvfK't. 

.3. 

468 

812 

49.900 

2.  IM) 

.500 

1.2(N) 

66. '¥10 

:u.:«K) 

.539  , 

.5.  460 

.3:16. 000 

2.770 

.^50 

1,030 

61 , ;kx) 

:w) 

1.S8 

247 

15, 200 

195 

111  1 

1.5T 

8,9:10 

>«4 

195 

2:14 

14,400 

2, 4»¥) 

340  , 

741 

45.700 

3)\5  1 

130 

211 

r2,‘«oo 

245  ! 

145 

181 

11.  U«) 

.520 

26t; 

312 

is. <4)0 

1.5,  4MI 

410 

2.640 

)<>2.000 

31,. KH) 

195 

1,100 

h02.(Nl0 

SANTA  C’RrZ  mVKU  AND  DITC’IIKS  AT  TVC.SON,  AHIZ. 

Tliis  station  was  established  Oetober  15,  lOO"),  bv  O.  K.  P.  Sniitli. 
It  is  located  at  Congress  Street  Bridge,  Tucson,  Ariz.  The  condi- 
tions at  this  station  and  the  bencli  marks  are  described  in  Water- 
Supply  Paper  No.  175,  page  1S5. 

Manning  and  Fanners  ditches  divert  ])racticnlly  the  entire  flow 
(luring  the  low  period  of  Santa  Cruz  River.  These  ditches  are  taken 
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out  just  above  the  gaging  station,  and  their  flow  is  determined  by 
current-tneter  measurements,  supplemented  by  daily  records  kept  by 
the  ditch  management,  as  to  the  amount  of  water  contained  in  eacli. 
This  water  is  used  to  irrigate  lands  on  the  north  and  south  sides  of 
Santa  Cruz  River  in  and  about  the  vicinity  of  Tucson. 

Discharge  tneaimrements  of  Santa  (Yuz  Hirer  at  Tucson,  .1m.,  by  Cl.  E.  Smith,  t'ri 


I>aU‘. 

i 

height,  j 

Dlschargi*. 

1 

Date. 

1 

Dage 

height. 

Dischargt^- 

1 

190.5. 

1 

Feet. 

Sec.-ft. 

1900. 

Feet. 

Sec.’ft. 

Novpml)er  27 

1..58  1 

February  13 

2. 05 

1,170 

November  28 

3.00 

2,  .520 

February  13 

2.  &5  j 

1,030 

Dpc‘emlx*r  27 i 

.72 

40  ' 

1 1 

February  14 

February  15 

March  28 

2. 00  i 

1. 62 

.25' 

583 

380 

. 3 

January  17 ' 

.80 

9,2  I 

July  25a 

.80  1 

25 

Fi*bniary  5 

.94 

IS  1 

August  2t) 

.63 

25 

F»*bruarv  12 

i 

3.  25 

1. 7.5(1 

j 

Dec<*ml)er3 

1..50 

275 

ft  Float  moaRurpmpnt. 


Discharge  measurements  of  ditches  near  Tucson,  .Im.,  by  (1.  E.  P.  Smith,  in  1906. 


'Dale. 

Ditch. 

Dis- 

charge. 

Date. 

Diteh. 

Dis- 

charge. 

Sec.-ft. 

<*2.8 

1 

Sec.^t. 

4.2 

March  28 

Manning 1 

10.  4 

.\UgU8t  4 * 

do. 7 

4.5 

April  29 ; 

10. 9 

! August  4 <^ 

do 

4.6 

May  27 i 

1 do ! 

13.0 

August  6 

Farmers 

4.0 

June  10 

‘ Faniiera 

5.3 

1 .August  26 

do 

4.2 

July  29 

do ..| 

4.2  ‘ 

' August  2t> 

Manning 

5.7 

o Thrpf-fourth.i  of  tho  (lischar]^'  was  usoj  ab(»ve  point  of  nipa.sim‘UMint ; total  di.vhargp  of  bofh 
(fitches,  about  JU  seeon(l-ft*et. 

^ 2 p.  m. 

c4  p.  m. 


Daily  gage  height,  in  feet,  of  Santa  Cruz  Hirer  at  Tucson,  Ariz.,/or  1906. 


Day. 

1 Jan.  1 

Feb. 

March. 

18k‘. 

Day.  Jan. 

Feb.  March.'  Dec. 

1 

0. 80  ; 

J 

0.  SO 

17. . 

0,  80 

1.30  1.20  ' 

.80 

' 

. 80 

0.  70 

18.  . 

80 

1.00  1 

3 

.80 

. 80 

1.80 

19. . 

.80 

1.00  1— 

4 

.80 

.70 

20.. 

,80 

1.00  1. 

.80 

0.94 

21.. 

i.on  * 

6 

...  .80 

.!M  ' 

•V) 

M) 

1.00  

7 

AH 

23. . 

.80 

i.no  I. ..  . . 

8 

24. . 

1.00  j 1 . . 

9 

.80 

.94 

25. . 

80 

.80  I I 

10 

.‘♦4 

2ii. . 

.80  1 1 

11 

. 8(J 

. 90 

•)7 

.80  i * 0.50 

12 

3.  1(1 

28.  . 

.80  1 75 

•.8* 

14  .. 

2.  15 

30. . 

.80 

.85 

15 

1.  i Vi 

1,  20 

31.. 

...  .80 

. ” 1 70 

16 

.80 

1.  .35 

1.20 

1 I 
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Daily  ditchargt,  in  of  Santa  CVic  Rivrr  at  Tucson,  Ariz.,/or 


l),y. 

ism. 

.1  

Id 

Nov. 

)o. 

I«K. 

Nov. 

Doc. 

Jan- 

Ftjb. 

Mur. 

1>0C.  1 

D«e.  JrtU. 

Feb.  Miir. 

Dee. 

1 1 

40 

10 

10 

' 17 

10 

4(1  10 

170  340 

2.* ' 

IQ 

10 

35  18.  ... 

10 

3 1 

40 

10 

10 

820  19 

10 

40 

10 

35  20  

10 

A 

IP 

10 

25 

10  21 

10 

«i 

10 

25 

10  22  

7 

40 

10 

2.^ 

10  23 

125 

» 

3N) 

40 

10 

25 

10  1 24 

35  10 

40  

10 

9 

150 

40 

10 

as 

10  1 25 

170 

30  10 

10  

10 

10 

« 

10 

25 

10  1 26 

76 

.Kl  10 

10  1 

m 

11 

40 

10 

20 

10  It  27 

210 

12 

40 

10 

1,575 

10  !(  28 

3,2r¥) 

20  10 

10  

50 

13 

40 

10 

1.225 

HI  1 2!l 

925 

20  10 

j.  , 

75 

U 

10 

710 

10  I 30 

li 

10 

350 

;i4u 

10  ' 31 

15  10 

35 

16. 

40 

10 

100 

^t40 

10  1 

! 

Note.-  -Thrw’  tUschJirp'M  wen?  liy  Ihi*  Indlri'ct  niothofl  forHliiftiiiK  ohaimi  lA.  The  river  uaa 

dry  on  days  whoa  dischan^  is  not  given. 


Monthly  discharge  of  Santa  t'ruz  Hirer  and  ditches  at  Tucsttn,  Jn:.,  for 


DisciiKrjp*  in  second-feet.  Aere-fect. 


Muntli. 

Maximum.  Mii 

iiimum. 

0 

15 

Mean. 

IliViT. 

Farmora  Manning 
ditch.  ditch. 

Total. 

ltW5. 

Novernln'r 

iHcembor. 

1 

3,axi 

« 

215 
35.6  , 

12.800 
2. 100 

1 

134 

0 

;i08 

0 

13.200 
2. 190 

]9<ir. 

1 

Jamiarv' 1 

10  ; 

10 

10.0 

61.5 

290 

0 

905 

Fehniary 

1.580 

0 

1 1 

9.^00  , 

221 

159 

9.710 

March - 1 

340 

0 

33. 0 

2, OHO 

420 

496 

3.000 

' 

0 

371  J 

.0 

0 

229 

.0 

0 , 

, 318 

508 

o' 

2ai 

324 

555 

.0  ' 

0 1 

1 >75  1 

3Si> 

565 

.0 

o' 

' 224  ’ 

1 .0  ■ 

g 

December 

820 

0 ' 

42.0 

2.640 

88 

438  ' 

' 3.170 

Tlw  year 

1 

i 

1 

1 

1 

14.700 

3,020 

4,600  1 

1 22.300 
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A. 

Page. 

AcknowtedgmoRt8 'H. 

Acre-foot,  deflnition  of lU 

Alma,  N.  Mex., 

San  ?*ranciaco  Uivcr  at: 

description L2S 

discharge 12t>  127 

discharge,  daily 127-128 

discharge,  monthly ]2& 

gage  height 8 122 

IL 

Blue  River  near— 

Kremmling,  Colo.: 

description HI 

discharge IQ 

discharge,  monthly 8Q 

gage  heights 

rating  table 8U 

Boulder  Creek  near- 
Boulder.  Wyo.: 

description 

discharge M 

discharge,  monthly iiA 

gage  heights 

rating  table lU 

Buford.  Colo., 

Marvine  Creek  near: 

description. S2 

discharge 52 

dischaige,  monthly 53 

gage  heigh  Is 52. 

rating  table 53 

North  Fork  of  While  River  near: 

description ii 

discharge 41i 

discharge,  monthly : 41 

gage  heights 4li 

rating  table 46 

South  Fork  of  White  River  near: 

description 42 

dischaige 42 

discharge,  dally 48 

discharge,  monthly 48 

gage  heights 42 

C. 

Cable  station,  figure  showing H 

Canyon  Station,  Arix., 

Silver  Creek  at : 

description 1 U 

discharge 1X4 


Charleston,  Ariz,, 

San  Pedro  River  at : Page. 

description 128 

discharge 12»> 

discharge,  daily rjy-  i:tn 

discharge,  monthly UU 

gage  heights 12a 

Chevlon  Fork  near— 

WlnsJow,  Ariz.: 

description 115 

discharge 115 

discharge,  dally U6 

discharge,  monthly 112 

gage  heights Uh 

Clear  Creek  near- 
Wlnslow,  Ariz.: 

description 112 

discharge HI 

discharge,  dally IIK 

discharge,  monthly lia 

gage  heights iia 

Cliff.  N.  Me.x., 

Ciila  River  near; 

description Li2 

discharge 122 

discharge,  daily 1^ 

discharge,  monthly 124 

gage  heights 

Coiona,  Colo., 

Vncompahgre  River  near: 

description ai 

discharge ai 

gage  heights a2 

Colorado  River  at  - 
Hardy>illp.  Ariz.: 

description 02 

discharge m 

discharge,  daily UK 

discharge,  monthly liU 

gage  height  s 

Colorado  River  basin:  ^ • 

description.. U7 

Computation,  methods  of 

Craig,  Colo., 

Elk  Head  Creekjiear: 

description.. 4i 

discharge 41 

discharge,  monthly 42 

gage  heights 42. 

rating  tabic 42 
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Craig.  Colo. — ContlmiPd. 

FortiAration  Creek  at:  I'age.  : 

description 4li 

discharge 43 

discharge,  monthly 

gage  heights 43 

rating  table 4i 

Yanipa  River  near; 

description 3h 

discharge W 

discharge,  monthly 3U 

gage  heights 39 

rating  table IJSi 

Current-meter  station,  view  of Ifi 

Current-meters,  classes  of l« 

methods  of  using ir>  IH  : 

plate  showing lii 

Cur%*e»  (discharge,  area,  and  velocity),  fig- 
ure showing 

I>. 

Definitions  of  terms  used *i  lo 

Delta.  Colo.. 

Uncoinpahgre  River  at; 

description lU 

discharge lii 

discharge,  monthly 25 

gage  heights 24 

rating  table 25 

Discharge,  measurement  and  computation 

of 19  i-i 

Dome,  Arlz., 

Gila  River  at: 

description 124 

discharge 124 

discharge,  daily 125 

dischaige,  monthly 125 

gage  heights 124 

Dragon.  Ttali, 

Whip*  River  near: 

description 5Q 

discharge 5Q 

discharge,  monthly 51 

gage  heights 51 

rating  table 51 

Drainage  basins,  list  of s>-9 

Duchesne  River  near  — 

Myton.  Utah: 

description- 54 

discharge 54 

discharge,  monthly 55 

gage  heights 54 

rating  table 55 

Duchesne  River  basin; 

dcacriplion. 5;t  54 


Kastfork  River  at— 

Newfork,  Wyo.;  Pago. 

description ^ 

discharge 3^ 

dis<‘hargp,  monthly « iki 

gage  heigh  U 3^ 

rating  table aji 

KIk  Head  Cn*<*k  near— 

(*ialg,  Colo.: 

description. 41 

dlwharge 42. 

dis4‘hargr.  monthly 42 

gagi*  heights 42 

rating  table..? 42 

Klk  River  near- 
Trull,  Colo.: 

description jq 

dlschargi* 4Q 

dlschaig**,  monthly 41 

gage  heights 4Q 

rating  table 4Q 

K()uivalents.  table  of i2-t.3 


F. 


Fannington.  N.  Mex.. 

San  Juan  River  mar: 

di’scription. uw> 

dlschargf* m2 

gagi*  heights..., iq2 

Fayette,  Wyo., 

Pole  (’rw*k  at: 

description 32 

discharge 33 

discha^.  monthly .T2-;a 

gage  heights m 

Floats,  use  of.  in  measuring  discharge 

Fort  Duchesne.  Utah. 

Uinta  River  at: 

description 5g 

dischaige ^ 

gage  heights gQ 

Fortification  Creek  at— 

Craig,  Colo.; 

description ^ 

discharge 43 

discharge,  monthly 43 

gage  heights 43 

rating  table 43 

Fraser  River  at  - 
Grani>y,  Colo.: 

description 15 

discharge ijs 

dischaige,  monthly JZ 

gage  heights Zii 

rating  tables 7<^77 


K. 


Kagle  River  near— 

Eagle,  Colo.: 

dwriptlon 

&1 

discharge* 

Si 

ditu'harge,  monthly 

-s2 

gage  heights 

h2 

-rating  table 

G. 


(iaging  stations,  equipment  of 15 

Gila  ('ity,  .\rl7..  Set  Dome. 

Gila  River  at  and  near— 

Dome,  .\riz.: 

description 124 

discharge 124 
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QiU  river  at  and  near  -Continued. 


Dome.  Arir.— Continued. 

di-Hcbari^,  daily 12^ 

diacharire,  monthly l;J5 

guge  height)! 124 

cuff.  N*.  Mex.: 

deacription 

discharge 122 

di.achargtt,  daily 

discharge,  monthly 124 

gage  heights 122-123 

Gila  KIver  liaain: 

description 121 

GtenwocMl  !^pringa,  Colo., 

Grand  Kiver  at: 

description 12 

discharge 12 

discharge,  monthly 13. 

gage  heights 23 

rating  tatde 13 

Roaring  Fork  at: 

description • 

discharge S3 

discharge,  monthly &4 

guge  heights S3 

rating  table S3 

Granby,  Colo., 

Fraaer  River  at: 

description 15 

discharge Ifi 

discharge,  monthly H 

gage  heights Ifi 

rating  tables 7(W77 

Grandlake.  Colo.. 


North  Fork  of  Grand  River  near: 


description S4 

discharge 

discharge,  monthly 

gage  heights 114 

rating  tal>lc ti5 

Grand  Lake  outlet  at; 

description ^ G3 

discharge Ii3 

discharge,  monthly fill 

gage  heights M 

rating  table ai 

Grand  River  at  and  near  - 
Cilenwood  Springs,  Colo.: 

description 12 

discharge 12 

discharge,  monthly 13 

gage  heights Z3 

rating  table 13 

Palisades,  Colo.: 

di*scrlption 14 

discharge 14 

discharge,  monthly i3 

gage  heights 14 

rating  table 25 

Hot  Sulphur  Springs,  C<»lo.; 

dPiicription fil 

discharge lih 

discharge,  monthly 

gage  heights lia 

rating  tables 


Grand  River  at  and  near — Continued. 


Kremmling,  Colo.:  Page. 

description tal 

discharge ilQ 

discharge,  monthly 21 

gage  heights la 

rating  table 31 

Wolcott.  Colo.: 

d<*scriptlon 21 

discharge 21 

discharge,  monthly 22 

gage  heights 21 

rating  table 22 

Grand  River.  North  Fork,  near— 

Grand  Lake.  Colo.: 

description f»4 

discharge (>4 

discharge,  monthly G3 

gage  heights Ill 

rating  table 65 

Grand  Riv<*r  basin: 

description 62-64 

Green  River  at— 

Greenriver.  Ctah; 

description 2S 

discharge 2i 

discharge,  monthly 22 

gage  heights 2S-29 

rating  table 2S 


Green  River,  Wyo.: 

dejicrlpllon 25 

discharge 25 

discharge,  monthly 25 

gage  heights • 25 

rating  taide 25 

Jensen.  Utah: 

description 2& 

discharge 25 

discharge,  monthly 

gage  heights 22 

rating  tables 21 

Orecn  River  busin: 

description 23-24 

mist'cllaneous  measurements 35 


Gunnison  River  at— 

Gunnison  Tunnel,  east  portnl,  ('olo.; 


description &1 

discharge Ji2 

discharge,  monthly, hU 

gage  heights 

rating  tables iii 

Whitewater,  Colo.: 

des<'ription S2 

<ii.scharge hil 

discharge,  monthly fitt 

gage  heights iai 

rating  table 55 

Gunnison  River.  North  Fork,  near- 
Hotchkiss,  Colo.: 

description Si 

gage  heights ki 

Gunnison  River  basin: 

description 
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IL 

llAznitton,  Colo., 

Williams  Hiverut:  Pago. 

de.soription . 4.V44 

diachargo 4i 

diiichargo,  monthly 

gagf  heights li 

rating  table ii 

Ilartlyville,  Aris., 

Colorado  River  at : 

description SlI 

dischafge 22 

discharge,  daily 9S 

discharge,  monthly 22 

gage  heights ^ 

llelper,  Utah, 

Price  River  near: 

description £Q 

dischaige 

discharge,  monthly 

gage  height  a fil 

rating  taiile hi 

Hespenis,  Ctdo.. 

La  Plata  River  at: 

description 1112 

discharge 1112 

gage  heights l£Ei 

Holbrook,  Arit., 

Little  Colorailo  River  at: 

description l£ll 

dischai^e 107-lOs 

discharge,  daily ius-i09 

discharge,  monthly 122 

evaporation 108.111ft 

■ gage  heights IQB 

Hotchkiss,  Colo., 

North  Fork  of  (lunnison  River  near: 

description 21 

gage  heights 21 

Hot  Sulphur  Springs.  Colo., 

Grand  River  at: 

description fi2 

dis(’lmrge iili 

discdiaige,  monthly h2 

gage  heights lih 

rating  table 

Williams  Fork  near: 

descTiption II 

discharge II 

discharge,  inctnthly Ih 

gage  heights Ih 

rating  talde Ih 

Hydrographic  sim’eys.  organization  and 

scojK*  of h 


J. 

Jensen,  rtafi, 

Green  River  at: 

desc’ription 

discharge 

discharge,  monthly 

• gage  heights 

rating  taMes 

K. 

Kremmling.  Colo., 

Blue  River  near: 

description 

discharge 

discharge,  monthly 

gage  heights 

rating  table 

Grand  River  at: 

description 

discharge 

diseliarge.  monthly 

gage  heights 

rating  tables 

La  Plata  River  at  and  near— 
Hesjienjs.  Colo. : 

desi*ription 

discharge 

gage  heights 

La  Plata.  N.  Mex.: 

dest'ription 

discharge 

gage  heights 

Little  Colorado  River  at— 
Holbrook,  Ariz,: 

description 

discharge 

discharge,  daily 

disclmrge.  monthly 

gage  heights 

St.  Johns.  Ariz.:  • 

description 

discharge 

discharge,  daily 

discharge,  monthly 

gage  heights 

Woodniff,  Ariz.: 

desi’ription 

disi'haige 

dtsi'harge.  dally 

discharge,  monthly 

gage  heights 

Little  Colorado  River  l»asln: 

description 

miscellaneous  measurements. 

M. 


Page. 

2Q 

'it 


22 

IS 

7M0 

1^1 


£2 


22 

22 


102 

102 

m 


m 

m 


..  107 

tor.  u» 

..  ua 

\m 

. no 
no 
m 

U2 

..  in 

..  lOi 
. 106 
Itfi 

. 102 

102 

..  IM 
..  112 


L 

Ice-covere  1 i*.*eams,  flow  of,  measiin*nient 


or lit 

Indian  ('reek  in  — 

Struwlierry  Valiev,  I 'tab: 

description il 

discharge 'K 

discharge,  monthly TO 

gage  heights 'H 

rating  table 


McDowell,  Ariz., 

Salt  River  at; 

description 

diM-hurge 134-135 

discharge,  daily 136 

discharge,  monthly 132 

gage  heights 136 

\'(Tde  River  at: 

description IS 

discharge 1,37-1?^ 

discharge,  daily 132 
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McDowoU,  Arl*.— Continued. 

Venle  Uiverat— <‘ontim«'d.  P»'go- 

(JiMrh&r^,  monthly 139 

gago  heights liki 

Man'Ine  Creek  near- 
Buford,  Colo.: 

description b2 

discharge &2 

discharge,  monthly 53 

gage  heights 52 

rating  table 53 

Meeker,  Colo., 

While  River  at: 

description iS 

discharge 

discharge,  monthly 5(1 

gage  heights 411 

rating  tables 42 

Miner’s  inch,  d<flnitlon  of IQ 

Moapa.  Nev.. 

Muddy  River  near: 

description 

discharge 12Q 

gage  heights 120 

Montrose.  Colo., 

Vncompahgre  River  at: 

Ascription 92 

JTscljaige 92 

discharge,  monthly 92 

gage  heights »2-93 

rating  table 92 

Muddy  River  near— 

Moapa.  Nev.: 

d<‘scrlptlon 

discharge 12D 

gage  heights 

Multiple-point  methcKl  of  measuring  dis- 
charge, description  of 1Z=1A 

Myton.  Utah. 

Duchesne  River  near: 

description 5i 

discharge 54 

discharge,  monthly 55 

gage  heights 54 

rating  table 55 


N. 

Newfork,  Wyo., 

Eastfork  River  near: 


description 35 

discharge 35 

discharge,  monthly 3fi 

gage  heights 35 

rating  table 30 

Xearfork  River  basin: 

description 3D 

P. 

Palisades,  Colo., 

Grand  River  at: 

description Z4 

discharge 14 

discharge,  monthly 15 

gage  height.*! 14 

rating  table . 15 


I Pine  Creek  near— 

Pinedaie.  Wyo.;  Page. 

description • .ICKtl 

discharge 21 

discharge,  monthly SI 

gage  heights 31 

rating  table 31 

Pinedaie,  Wyo., 

Pine  Creek  near; 

description 30-31 

discharge 31 

discharge,  monthly 32 

gage  height.s 31 

rating  table 31 

Pole  Creek  at— 

Fayette,  Wyo.: 

description ^ 

discharge 32 

discharge,  monthly 33 

gage  heights 32=33 

rffting  table 33 

Price  current  meter,  view  of Ifi 

Price  River  near— 

Helper,  Utah; 

de.scription !iQ 

discharge M 

discharge,  monthly ti2 

gage  heights til 

rating  table lil 

Price  River  basin: 

description 60 

R. 

Rating  tables,  construction  of 19,21 

Roaring  Fork  at— 

Olenwood  Springs  Colo.: 

description 83 

discharge *. 83 

discharge,  monthly 84 

gage  heights 83 

rating  tables 83 

Roosevelt,  -VrlE., 

Salt  River  at: 

description 13Q 

discharge 

discharge,  daily 133 

discharge,  monthly 134 

gage  heights 132 

Salt  River  near— 

discharge 

Run-olT,  computation  of 19-22 


S. 

St.  Johns,  Arix,, 

Little  Colorado  River  at: 


description UQ 

discharge UQ 

discharge,  daily Ill 

discharge,  monthly 112 

gage  heights Ill 

Salt  River— 

at  McDowell,  Ariz.: 

description 134 

discharge 134=135 
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Bait  Ulvnr,  Arit.— Contlnu«xi. 

at  MrDowdl,  Arlr.."-<'onlinued.  rap*. 

UiacharKe.  daily Li»i 

discharge,  monthly lilfi 

gage  heights 132 

at  U<H)scviit.  Art*.: 

description 12Q 

discharge 131^32 

discharge,  dally 133 

discharge,  monthly ‘ 131 

gage  heights 

near  Uoosevelt,  Ari*.: 

discharge 

San  Jimn  Uiver  near — 

Farmington,  N.  Mex.: 

deja-ription lOh-lQI 

discharge UU 

gage  heights ifll 

San  Juan  drainage  basin: 

dewriptlon 09-100 

San  I’edro  Hirer  at— 

Charleston,  Arii.: 

tiescriptlon 12S 

discharge 129 

discharge,  dally 120-120 

•lischarge.  monthly 130 

gage  heights 120 

San  Francisco  Uiver  at— 

Alma,  N*.  Mex.: 

desiTl[dion * 122 

•li.scharge 126  127 

discharge,  daily I27-12H 

discharge,  monthly 12S 

gup*  heights 12Z 

Banta  Crnr.  Hivcr  and  diUdies  at  — 

Ttk'son.  Arlr..: 

deserlption l.'giHQ 

dlfu'harge UO 

dl«‘harge.  daily HI 

(llschargi*.  monthly 141 

gage  heights UQ 

Bocond'hs't  p«T  s<|uare  mile,  definiUon  of la 

Sivond-fool,  ileftnition  of Ill 

Silver  ('itvk  at  — 

Canyim  Station,  Arl/..: 

deserlption Hi 

di'wharp* Hi 

Snowflake,  Arlr..: 

description H2 

discharge 112 

disf'harge.  daily 113 

discharge,  monthly Hi 

gage  heights H3 

Singh*-polnt  metluxl  of  mea,stiring«lischaige, 

des4‘ription  of Is 

Slope  inethtid  c»f  measuring  cll.schari?e.  use 

and  value  of i:t  14 

Smiwflake,  .\riz., 

Silver  Creek  at : 

descript  i(Mi U2 

discharge 112 

dis<  harge.  dally 113 

discharge,  monthly Ui 

gage  heights U3 


Steamboat  Springs.  C-olo., 

Yumpii  Uiver  at:  Pag^- 

desicriptlon 3I 

discharge 2L 

dls<‘harge.  monthly S 

gage  heights 3i 

rating  luhle 

Stmwlierry  Valley,  Utah, 

Indian  Creek  in: 

de.scriptlon £ 

di.seharge ^ 

dl.schurge,  monthly 

gage  heights ^ 

rating  table 50 

Strawlierr>‘  Creek  In: 

description 

dischanre 25-26 

dischargl^  monthly £ 

giige  heights SL 

rating  table £ 

Stream  flow,  measurement  and  computation 

of li^ 

papers  on,  list  of fi 

T. 

Tables,  explanation  of 11-12 

Tnill.Colo.,  V 

Elk  Uiver  near: 

description IQ 

discharge JQ 

discharge,  monthly il 

gage  heights JQ 

rating  table Ml 

Tucson.  Arlr., 

Santa  Cnir  Uiver  and  ditches  at: 

de-scrip!  ion 139-140 

discharge UQ 

di.scharge.  dally HI 

discharge,  monthly 141 

gage  heights HO 


U. 

irinta  Uiver  at— 

Fort  Duchesne,  Clah: 


dnscTiptlon 5Q 

discharge 5Q 

gap*  heights iil 

Cneompahgre  Uiver  at  and  near— 

Colona.  Colo.: 

description SI 

disfduirge Si 

gap*  heights 

Delta,  Colo.: 

description SI 

discharge 21 

discharge,  montbiy 2a 

gage  heights 24 

rating  tables ^ 

Montrose,  Colo.: 

dest-riptlon 21 

ilischnrge Si 

discharge,  monthly Ifl 

gage  heights 92-‘.d 

rating  tables Si 
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Vdocity  methods  of  measuring  discharge, 


description  of 15-19 

Verde  River  at — 

McDowell.  Arir.: 

description : 131 

discharge 137-138 

discharge,  daily 139 

discharge,  monthly 1311 

giige  heights 

Vertical-integration  method  of  measuring 

discharge,  description  of Ih 

Vertical  velocity-cur\-e  method  of  measuring 

discharge,  description  of II 

W, 

Weir  method  of  measuring  discharge,  de- 
scription of 14-15 

White  Ri\-er  at  and  near— 

Dragon,  Utah; 

description SO 

discharge 5Q 

discharge,  monthly 31 

gage  heights SI 

rating  table SI 

Meeker.  Colo.: 

description 

il^soharge 4H 

discharge,  monthly SO. 

gage  heights ill 

rating  tables 49 

White  River,  North  Fork,  near- 
Buford.  Colo, : 

description 4S 

discharge 4h 

discharge,  monthly 42 

gage  heights 4fi 

rating  tables 4li 

W'hite  River,  South  Fork,  near— 

Bufonl,  Colo.: 

de.scriptlon 41 

dischaige 42 

discharge,  daily 4ii 

discharge,  monthly 4S 

gage  heights 42 

While  River  l»asin: 

description 43 

Whitewater.  Colo., 

Gunnison  River  at: 

flescription Sit 

discharge S9 

discharge,  monthly ^ 

gage  heights 9^ 

rating  table SQ 

Williams  Fork  near— 

Hot  Sulphur  Springs,  Colo. : 

description 22 

discharge i 22 

dischaige.  monthly 2h 


I'age. 

Williams  Fork  near— Continued. 

Hot  Sulphur  Springs,  Colo.— Cent  Inuod. 


I gage  heights is, 

rating  table la 

WllllaniB  River  at— 

Hamilton,  Colo, : 

description 4.3-44 

discharge 


discharge,  monthly. . . 

gage  heights 

rating  table 

W'inslow.  .\riz., 

Chevlon  Fork  near: 

description 

discharge 

discharge,  daily 

dlsclmrge,  monthly. . , 

gage  heights 

Clear  Creek  near: 

! description 

I discharge 

discharge,  daily 

discharge,  monthly. . 

gi4?e  heights 

[ W’olcott.  Colo., 

Grand  River  near: 

description 

discharge 

discharge,  monthly. . 

gjige  heights 

rating  table 

Woodruil.  .Vrir., 

Little  Colorado  River  at: 

• description 

discharge 

discharge,  daily 

di.soharge,  monthly.. 

gage  heights 

Wooilruff  ditch  near: 

description 

I discharge 


Yampa  River  at  and  near — 

CnUg,  Colo.: 

description 

discharge 

di.scharge,  monthly... 

gage  heights 

rating  table 

Steamboat  Spring.s,  Colo. : 

description 

discharge 

discharge,  monthly. . . 

gage  heights 

rating  table 

Yampa  River  basin: 

description ;vii-.37 


o 
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INTKODlKTinX. 

SCOPE  OE  M’OHK. 

The  water  suppl3'  of  the  I’nitcd  States  is  of  more  importance  to  the 
life  and  pursuits  of  the  |X'ople  tlian  any  other  natural  resource.  In 
the  arid  States  the  limit  of  agricultural  development  is  determined  hv 
the  amount  of  water  available  for  irrigation,  while  in  all  parts  of  the 
• ountrj-  the  increii.se  in  the  population  of  cities  and  towns  makes  nec- 
essary lulditional  water  supplies  for  domestic  and  industrial  uses,  in 
prtx'uring  which  both  the  quantity  and  the  quality  of  the  water  that 
may  he  obtained  must  be  con.^idered.  The  location  of  manufacturing 
plants  ma_v  depend  largelv  on  the  water-power  facililies  and  on  the 
character  of  the  water.  The  notable  advances  made  in  the  electric 
transmission  of  ]>ower  have  led  to  the  utilization  of  water  powers  for 
the  ofxration  of  manufacturing  establishments,  railroads,  and  munici- 
pal lighting  plants,  many  of  which  are  at  some  distance  from  the 
places  at  which  the  power  is  develojK-d. 

The  intelligent  establishment  and  maintenance  of  enter]>rises  or 
industries  that  depend  on  the  use  of  water  demands  a thorough 
knowledge  of  the  flow  of  the  streams  and  an  understanding  of  the  con- 
ditions alTecling  that  flow.  This  knowledge  sliouhl  be  based  on  data 
showing  both  the  total  flow  and  the  ilistribution  of  the  How  through- 
out the  year,  in  order  that  normal  iluctuations  mav  be  provided  for. 
As  the  flow  of  a stream  is  variable  from  year  to  vear,  estimates  of 
future  flow  can  be  made  onlv  from  a study  of  observations  covering 
several  j'ears.  The  rapid  increa.se  in  the  development  of  the  water 

«This  report  contains  infonimtion  similar  to  thiit  published  for  previous  yours  under  the  title 
•*R€p»»rt  of  Progress  of  Stream  Mtjasurpmonls.” 
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resources  of  the  United  States  has  caused  a great  demand  by  engine 
for  information  in  regard  to  the  flow  of  streams,  as  it  is  now  genera 
realized  that  the  failure  of  many  large  power,  irrigation,  and  otl 
projects  has  been  due  to  the  fact  that  the  plans  were  made  witho 
sufficient  trustworthy  information  in  respect  to  the  water  supply. 

Owing  to  the.  broad  scope  of  these  hydrographic  investigations  an 
the  length  of  time  they  should  cover  in  order  that  the  records  may  b 
of  greatest  value,  it  is  in  general  impossible  for  private  individuals  t< 
collect  the  ntwessarj'  data,  and  as  many  of  the  streams  traverse  mor« 
than  one  State  this  work  does  not  properly  fall  within  the  province  ol 
tlic  State  authorities.  The  United  States  Geological  SuiA’ey  has, 
therefore,  by  means  of  specific  appropriations  by  Congress,  for  several  ^ 
years  systematically  made  records  of  stream  flow,  with  the  view  of 
ultimately  determining  all  the  important  features  governing  the  flow  ^ 
of  the  principal  streams  of  the  countrj'.  In  carrj’ing  out  tliis  plan  t 
stations  are  established  on  the  streams  and  maintaine<l  for  a period  ' 
long  enough  to  .show  their  regimen  or  general  behavior,  ^^^len  a , 
record  that  is  sufficient  for  this  purpose  has  l>een  obtained  for  any  ' 
stream,  the  work  on  that  stream  is  di.scontiiuHMl.  The  order  in 
which  the  streams  are  measured  is  determinetl  by  the  degree  of  tlieir 
importance. 

During  IflOO  tlie  regimen  of  flow  was  studied  at  about  700  stations 
distributed  along  the  various  rivers  tlmoughout  the  United  States,  a.s 
shown  on  PI.  I.  In  addition  to  these  records  data  in  regard  to  pre- 
cii>itation,  evaporation,  water  power,  and  i-iver  profiles  were  obtained 
in  many  .sections  of  the  country. 

The.se  data  have  been  assembled  by  drainage  areas  and  are  pub- 
lished in  a series  of  fourteen  Water-Sup[)ly  and  Irrigation  Papers, 
Nys.  201  to  211,  inclusive,  each  of  which  p(>rtains  to  the  surface  water 
resources  of  a group  of  adjacent  areas.  In  the.se  papers  arc  embodi«Kl 
not  only  the  data  collected  in  the  field,  but  also  the  results  of  compu- 
tations based  on  the.se  data  and  other  information  that  has  a direct 
bearing  on  the  subject,  such  as  descriptions  of  basins  and  the  streams 
draining  them,  utility  of  the  water  resources,  etc.  The  list  follows. 

WnlrrSii pphi  ait'l  Irripdtion  I’aivrs  on  mir/arc  uutlfr  mipply,  1906. 

201.  .Surface  water  supply  i>f  .Xew  Kns;lanil.  (.\tlaiuic  coast  of  New  Entrland 

(Ir.iinase.1 

202.  Surface  water  supply  of  tlie  Ilmlson,  Pa,s"iaic.  Raritan,  and  Delaware  river  drain- 

age-s.  IBtXi. 

20H.  Surface  water  .“U])ply  of  the  Middle  .\tlanlic  .States,  l!>t)t>.  (Susriuelianna,  (tun- 
powder,  Patapwo,  Potomac,  .lames.  Roanoke,  and  Yadkin  river  drainages.) 

201.  .Surface  water  aui)ply  of  the  Southern  .\tlantic  and  P.a.-item  Gulf  States,  1900. 

( .Santee.  .Savannah,  Otjeechee.  and  .\ltamaha  rivers,  and  ca.stern  Gulf  of  Mexico 
drainages. ) 

20.V.  .Surface  water  supj)ly  of  the  Ohio  and  lower  eastern  Mi.ssi.ssippi  river  drainages, 
liKKi. 


D^itized  by  Google 


3 


aat-i-s, 


LSi'fs. 


OTld 


Digitized  by  Google 


INTRODUCTION. 


3 


206.  .Surface  water  supply  of  the  Gri-at  Lakes  and  St.  I^iwrence  River  drainages, 

207.  Surface  water  supply  of  the  vipp<-r  Mississippi  River  and  Hudson  Ray  drainages. 

I!t06. 

20.S.  Surface  water  supply  of  the  Missouri  River  drainage,  l!)0ti. 

209.  Surface  water  supply  of  the  lower  western  Mi-ssissippi  River  drainage,  l!)0(i. 

210.  Surface  water  supply  of  the  western  Gulf  of  Mexico  ami  Rio  Gramle  dniinagi's, 

1906. 

211.  Surface  water  supply  of  the  Colorado  River  drainage  alsjve  Yuma.  ItWMi. 

212.  Surfa<’e  water  supply  of  the  Great  llasin  drainage,  190(!. 

21.'!.  Surface  water  supply  of  California,  1906.  (The  Great  Basin  ami  Pacilic  Ocean 
drainages  in  California  and  Colorado  River  drainage  ladow  Yuma.l 
214.  Surface  water  supply  of  the  North  Pacific  Coast,  1906. 

Tile  record.s  at  most  of  the  stations  diseus.sod  in  tlic.se  reports  extend 
over  a .series  of  years.  An  inde.x  of  the  reports  containing  .such  records 
up  to  and  including  1903  has  been  published  in  Water-Supply  Paper 
Xo.  119.  The  following  table  gives,  by  years  and  primary  drainage 
ba.sins,  the  numbers  of  the  papers  on  surface  water  supply  published 
from  1901  to  1906: 


\umbcr8  f/f  Water-Supply  Papers  vontaininy  ratnllsof  stream  meofiurements, 


1901.  1902.  1 190.1.  , 1004.  1905.  lOOil. 


Atlantic  coast  of  New  England  drainage 

Hudson.  Paasaic.  Raritan,  and  Delaware  river  drainages 

Siioriuclianna.  Gunpowder,  Patapaeo,  Potomac,  James,  Roa- 
noke. and  Yadkin  river  drainages 

Aantee.  Savannah.  Ogt'etdiee.  and  Altarnahu  rivers  and  eastern 
Gulf  of  Mexico  druinagea 

Ohio  and  lower  eastern  Mississippi  river  drainages 

Great  Lake.s  and  St.  Lawrence  River  drainages 


Hudson  Buy  and  uppt‘r  eastern  and  westeni  Mississippi  River 
drainages 

Missouri  River  drainage 

Mcramec,  Arkansas,  Re»l,  and  lower  western  Mississippi  river 

drainages 

Western  Gulf  of  Mexico  and  Rio  Grande  drainages 

Colorado  River  drainage,  above  Yuma 


The  Great  Basin  drainage 

The  Great  Basin  and  Pacific  Ocean  drainoge.s  in  California,  and 

Colorado  River  drainage,  lielow  Yuma 

North  Pacific  Coast  drainage 


» Reports  containing  data  for  years  prior  to  1901  are  noted  in  the  skTies  list  ul  the  end  of  this  pai>er 
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DEFINITIONS. 

The  volume  of  water  (lowing  in  a stream—the  “run-ofT”  or  “dis- 
charjre” — is  expressed  in  various  terms,  each  of  which  has  become 
associated  with  a certain  class  of  work.  Tliese  terms  may  he  divided 
into  two  jH’oups:  (1)  Those  which  represent  a rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miner’s  inches,  and  nin-ofT  in  second-feet  ])c'* 
square  mile, and (2)  those  which  represent  the  actual  (juaiitity  of  water, 
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as  run-off  in  doptii  in  inches  and  acre-feet.  They  may  be  defined  as 
follows; 

“Second-foot”  is  an  abbreviation  for  cubic  foot  per  second  and  is 
the  quantity  of  water  flowing;  in  a stream  1 foot  wide,  1 foot  deep,  at 
a rate  of  1 foot  jier  secoml.  It  is  generally  u.sed  as  a fundamental  unit 
from  which  others  are  computed. 

“Gallons  per  minute”  is  generally  u.sed  in  connection  with  pumping 
and  city  water  suppl}'. 

The  “ miner’s  inch”  is  the  quantity  of  water  that  pas.ses  through  an 
orifice  1 inch  square  under  a head  wliich  varies  locally.  It  has  been 
commonly  used  by  miners  and  irrigators  throughout  the  West  and  is 
defined  by  statute  in  each  State  in  which  it  is  used. 

“Second-feet  per  .square  mile”  is  the  average  number  of  cubic  feet 
of  water  flowing  per  second  from  each  .square  mile  of  area  drained,  on 
the  a.ssumption  that  the  run-off  is  distributed  uniformly  botli  as 
regards  time  and  area. 

“Run-off  in  inches”  is  the  depth  to  which  the  drainage  area  would 
be  covered  if  all  the  water  flowing  from  it  in  a given  period  were  con- 
served and  uniformly  distributed  on  the  surface.  It  is  used  for  com- 
paring run-off  with  rainfall,  which  is  usually  expres.sed  in  depth  in 
inches. 

“Acre-foot”  is  equivalent  to  43,500  cubic  feet,  and  is  the  quantity 
required  to  cover  an  acre  to  the  depth  of  1 foot.  It  is  commonly  u.sed 
in  connection  with  .storage  for  irrigation  work.  There  is  a convenient 
relation  between  the  .second-foot  and  the  acre-foot  : One  st>cond-foot 
flowing  for  twenty-four  hours  will  deliver  SG,4()0  cubic  feet,  or  apjiroxi- 
mately  2 acre-feet. 

E.XPI.AXATIOX  AND  rSE  OF  TAHLF.S. 

For  each  regular  gaging  station  are  given,  as  far  as  available,  the 
following  data: 

1.  De.scription  of  station. 

2.  List  of  di.scharge  niea.surements. 

3.  Gage-height  table. 

4.  Rating  table. 

.').  Table  of  monthly  and  yearly  discharges  and  run-off. 

f).  Tables  showing  tlis<-harge  and  horsepower  ainl  the  number  of 
days  during  the  year  when  the  same  are  available. 

The  de.si'riptions  of  stations  give  such  general  information  about  the 
locality  and  equipment  as  would  enable  the  ri-ader  to  find  and  u.se  tlie 
station,  and  they  also  give,  as  far  as  possible,  a complete  history  of  all 
the  changes  that  have  occurred  since  the  establi.shment  of  the  station 
that  would  he  factors  in  u.sing  the  data  collected. 

The  di.scharge-measurement  table  gives  the  results  of  the  ili.schargo 
measurements  made  during  the  year,  including  the  date,  name  of  the 
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hydrogrnphor,  width  and  area  of  cross  section,  gape  lieiglit,  and  dis- 
charge in  second-feet. 

The  table  of  daily  gage  heights  gives  the  daily  fluctuations  of  the 
surface  of  the  river  a.s  found  from  the  mean  of  the  gage  readings 
taken  each  day.  The  gage  height  given  in  the  table  represents  the 
elevation  of  the  surface  of  the  water  above  the  zero  of  the  gage.  At 
most  stations  the  gage  is  read  in  the  morning  and  in  the  evening. 

The  discharge  measurements  and  gage  heights  are  the  base  data 
from  which  the  other  tables  are  computed.  In  cases  of  extensive 
development  it  is  expected  that  engineers  will  use  these  original  data 
in  making  their  calculations,  as  the  computations  made  by  the 
Survey  are  based  on  the  data  available  at  the  lime  they  are  made  and 
should  be  reviewed  and,  if  necessarj',  revised  when  additional  data 
arc  available. 

The  rating  table  gives  the  discharge  in  .second-feet  corresponding  to 
various  stages  of  the  river  as  given  by  the  gage  heights.  It  is  pub- 
lished to  enable  engineers  to  determine  the  daily  discharge  in  case 
this  information  is  desircnl. 

In  the  table  of  monthly  di.schargc  the  column  headed  “Ma.ximum” 
giv'es  the  mean  flow  for  the  daj’  when  the  mean  gage  height  was  high- 
est, and  it  is  the  flow  as  given  in  the  rating  table  for  that  mean  gage 
height.  As  the  gage  height  is  the  mean  for  the  day,  there  might  have 
been  .short  periods  when  the  water  was  higher  and  tlie  corresponding 
discharge  larger  than  given  in  this  column.  Likewi.se  in  the  column 
of  '‘Minimum”  the  quantity  given  is  the  mean  flow  for  the  daj'  when 
the  mean  gage  height  was  lowest.  The  column  headed  “Mean”  is 
the  average  flow  for  each  second  during  the  month,  l^pon  this  the 
computations  for  the  remaining  columns,  which  are  defmetl  on 
page  4,  are  based. 

The  values  in  the  table  of  monthly  di.schargc  are  intended  to  gi\-e. 
only  a general  idea  of  the  conditions  of  flow  at  the  station,  and  it  is  not 
expected  that  they  will  be  used  for  other  than  preliminary  estimates. 

. In  most  work  where  data  in  regard  to  flow  are  used  the  regimen  of 
flow  is  of  primarj-  importance.  Therefore  for  tlie  principal  stations 
tables  have  been  prepared  showing  the  horsepower  that  can  be  <level- 
oped  at  various  rates  of  flow,  and  the  length  of  time  that  the.se  rates 
of  flow  and  the  corresponding  horsepower  are  available.  These 
tables  have  been  prepared  on  a basis  of  SO  p(-r  cent  efliciency  on  the 
turbines,  and  the  horsepower  per  foot  of  fall  is  given  in  order  that  the 
reader  can  determine  the  horsepower  for  any  fall. 

In  the  computations  suflicient  .significant  figures  have  beim  u.sed  so 
that  the  percentage  of  error  in  the  tables  will  not  in  general  exceed  1 
per  cent.  Therefore,  most  of  the  values  in  tlic  tables  are  given  to 
only  three  significant  figures.  In  making  the  various  computations 
Thatcher’s  slide  rule,  Crelle’s  tables,  and  computation  ma<-hiiu's  have 
been  generally  used. 
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Ill  order  to  give  engineers  an  idea  of  the  relative  value  of  the 
various  data  notes  in  regard  to  accuracy  are  given  as  far  as  possible. 
This  accuraci^  depends  on  the  general  local  conditions  at  the  gaging 
stations  and  the  amount  of  data  collected.  Every  effort  possible  is 
made  to  so  locate  the  stations  that  the  data  collected  will  give  a high 
degree  of  accuracy.  Tliis  is  not  always  possible,  but  it  is  considered 
better  to  publish  rough  values  with  explanatorj'  notes  rather  than  no 
data. 

In  the  accuracy  notes  the  following  terms  have  been  used,  indicat- 
ing the  probable  accuracy,  in  per  cent,  of  the  mean  monthly  How.  As 
the.se  values  are  mean  values,  the  error  in  the  value  for  the  flow  of  any 
individual  day  may  be  much  larger. 

Excellent  indicates  that  the  mean  monthly  flow  is  probably  accu- 
rate to  within  .5  per  cent;  good,  to  within  10  per  cent;  fair,  to  within 
15  per  cent;  approximate,  to  within  25  per  cent. 

CONVENIENT  EQUIVALENTS. 

Following  is  a table  of  convenient  etjuivalents  for  use  in  hydraulic 
computations: 

1 second-foot  e<pial.s  40  California  miner’s  inches  (law  of  Man’ll  2;l,  1901). 

1 se<’ond-foot  equals  38.4  Colorado  miner's  inches. 

1 second-f(K>t  e<iuals  40  Arizona  miner's  inchi's. 

1 sei'ond-foot  eiiiuiLs  7.48  United  States  gallons  jH-r  seiimd;  equals  448.8  gallons  (kt 
minute;  eijuals  040.272  gallon.s  for  one  day. 

1 sei-ond-fixit  equals  0.'23  lirilish  imperial  gallons  per  second. 

1 second-fisit  for  one  year  c-overs  1 sipiare  mile  1.131  feet  or  13.572  inches  di-ep. 

1 second-fisit  for  one  year  iH[uals  3I.530.(K)0  cubic  feet. 

1 siH'ond-fixit  iHiuals  alsiut  I acre-inch  per  hour. 

1 .second-fixit  for  one  day  covers  1 sipiare  mile  0.03719  inch  deep. 

1 second-fiKit  for  one  28-day  month  covers  1 sipiare  mile  1.041  inches  deep. 

1 sei-ond  fiHit  for  one  29-day  month  covers  1 square  mile  1.079  inches  deep. 

1 second-fiKit  for  one  30-day  month  covers  1 square  mile  1.110  inches  deep. 

1 seconil-f(s)t  for  one  31-iiay  month  covers  1 .square  mile  1.153  inches  dit'p. 

1 .second-f(sit  for  one  day  equals  1.983  aort'-feet. 

1 sccond-fisit  for  one  28-day  month  ixpials  55. .54  acre-feet. 

1 second-f(sit  for  one  29-<lay  month  equals  57..52  acre-feet. 

1 .si'cond-fiKit  for  one  30-day  month  eipials  .59. .50  a<  re-feet. 

1 secotal-fdot  for  one  31-day  month  I'quals  01.49  acre-feet. 

100  California  miner's  inches  iqual  18.7  Unitcsl  states  gallons  per  second. 

100  California  miner's  inches  iqual  9li.0  Colorado  miner’s  inches. 

ItXI  California  miner's  inches  for  one  day  equal  4.90  acre-fei't. 

ItX)  Colorado  tuiner's  inches  equal  2.00  second-feet. 

IIK)  Colorailo  miner's  inches  eipial  19.5  Unitisl  Stall's  gallons  per  second. 

IIXI  Colonido  miner’s  inches  equal  101  California  miner’s  inchi>8. 

100  Colorado  miner's  inches  for  one  day  ispial  5.17  acre-feet. 

1(H)  Uiiitisl  Slates  gallons  per  minute  equal  0.2'23  second-feet. 

IIK)  Unilisl  States  gallons  per  minute  for  one  day  equal  0.442  acre-foot. 

I.IK)O.(KK)  Unitisi  States  gallons  per  day  eipial  1.55  second-feet. 

1. IKK). IKK)  United  Slates  gallons  eipial  3.07  acre-feet. 

1.IHH),(KK)  cubic  feet  equal  22.95  acre-feet. 

> 
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1 arrp-foot  equals  325,850  gallons. 

1 inch  deep  on  1 square  mile  equals  2,323,200  cubic  f«!t. 

1 inch  dt-ep  on  1 square  mile  ecjuals  0.0737  second-foot  year. 

1 foot  equals  0.3018  meter. 

1 mile  equals  1.60935  kilometers. 

1 mile  equals  5,280  feet. 

1 a<  re  equals  0.-10-17  hectare. 

1 acn>  equals  43,560  square  feet. 

1 acre  (xpials  209  fwt  square,  nearly. 

1 .square  mile  equals  2.-59  square  kilometers. 

1 cubit  foot  equals  0.0283  cubic  meter. 

1 cubic  foot  equals  7.4S  gallons. 

1 cubic  foot  of  water  weighs  62.5  ixainds. 

1 cubic  meter  per  minute  tspials  0.5886  swond-foot. 

1 horsepower  equals  550  foot-ls)unds  per  sts-ond. 

1 horsepower  equals  76.0  kilogram-meters  per  second. 

1 horsejsiwer  etjuals  746  watts. 

1 horsepower  equals  1 second-foot  falling  8.80  feet. 

IJ  horsepower  equal  about  1 kilowatt. 

To  (alculate  water  js)wer  quickly:  -‘^1- 'ti  f*'ft=j,et  horsepower  on  water 

wheel,  r-alizing  80  per  cent  of  theoreti<-al  [xiwer. 

KlELl)  .METHODS  OF  .MEASURING  .STREAM  FLOW. 

The  metliod.s  used  in  collecting  these  data  and  in  preparing  them  for 
puhlication  are  given  in  detail  in  Water-Supply  Papers  No.  94  (Hydro- 
graphic Manual,  U.  S.  Geol.  Suiwey)  and  No.  95  (Accuracy  of  Stream 
Measurements).  In  order  that  tho.se  ivlio  use  this  report  may  readily 
become  acquainted  with  the  general  methods  employed,  the  following 
brief  descriptions  are  given: 

Streams  may  be  divided,  with  respect  to  their  physical  conditions, 
into  three  classes:  (1)  Those  ivith  permanent  beds;  (2)  those  M'ith 
beds  M'liich  change  only  during  extreme  loiv  or  high  Mater;  and  (3) 
tho.se  M’ith  constantly  .shifting  beds.  In  determining  the  tlaily  lloM’ 
special  methods  are  nece.s.saiy  for  each  class.  The  data  on  M hichtho 
determinations  are  based  and  the  methods  of  collecting  them  are, 
however,  in  general  the  same. 

There  are  three  distinct  methods  of  determining  the  floM’  of  open- 
channel  streams:  (1)  By  mea.surements  of  slope  and  cross  section 
and  the  use  of  Chezy’s  and  Kutter’s  formulas;  (2)  by  means  of  a Meir, 
(3)  by  measurements  of  the  velocity  of  the  current  and  of  the 
area  of  the  cross  section.  The  method  clio.sen  for  any  ca.se  dc|)ends 
on  the  local  physical  conditions,  the  degree  of  accuracy  ilesired,  the 
funds  available,  and  the  length  of  time  that  the  record  is  to  be 
continued. 

Slope  method. — Much  information  has  been  collected  relative  to  the 
coefilcients  to  be  used  in  the  Chezy  formula,  v — C\/Iis.  This  has  been 
utilized  by  Kutter,  both  in  develojiing  his  formula  for  c and  in  deter- 
mining the  values  of  the  coellicient  n M’hich  ai)i>ears  therein.  The 
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rosults  obtained  l>y  tlic  .slope  metliod  are  in  general  only  roughly 
ap])roxiinate,  owing  to  the  difliculty  in  obtaining  accurate  data  and 
the  uncertainty  of  the  value  for  ri  to  be  used  in  Kutter’s  formula.  The 
mo.st  common  \i.se  of  this  method  Ls  in  estimating  the  flood  discharge 
of  a stream  when  the  only  data  available  are  the  cro.ss  swtion,  the 
slope  as  shown  by  marks  along  the  hank,  and  a knowledge  of  the  gen- 
eral conditions. 

llViV  uiethod. — "Wlien  funds  are  available  and  the  conditions  are 
such  that  sharp-crested  weirs  can  he  erected,  these  offer  the  best  facili- 
ties for  determining  flow.  If  dams  arc  suitably  situated  and  con- 
structed, the}'  may  he  utilized  for  obtaining  reliable  niea.surements  of 
How.  The  conditions  nece.ssary  to  insure  good  results  may  he  divide<l 
into  two  classes:  (1)  Those  relating  to  the  physical  characteristics  of 
the  dam  itself,  and  (2)  tho.se  relating  to  the  diversion  and  use  of 
water  around  and  through  the  dam. 

The  phy.sical  requirements  are  as  follows:  (a)  Sufficient  height  of 
dam,  .so  that  backwater  will  not  interfere  with  free  fall  over  it;  Qj) 
absence  of  leaks  of  ajipreciahle  magnitude;  (c)  topography  or  abut- 
ments which  confine  the  How  over  the  dam  at  high  stages;  (d)  level 
crests  which  are  kept  free  from  ohstmetions  caused  by  Hoating  logs 
or  ice;  (c)  crests  of  a type  for  which  the  coefficients  to  he  used  in 
Q — ch  Id,  or  some  similar  standard  weir  formula,  are  known  (.see 
Water-Sup])ly  Papers  Nos.  ISO  and  200“) ; (J")  either  no  Hashhoards  or 
exceptional  care  in  reducing  leakage  through  them  and  in  recording 
their  condition. 

Preferably  there  should  he  no  iliversion  of  water  through  or  around 
the  dam.  Generally,  however,  the  dam  Ls  built  for  jmrposes  of  janver 
or  navigation,  and  jiart  or  all  of  the  water  flowing  past  it  is  diverted 
for  such  USC.S.  This  water  Ls  measured  and  added  to  that  passing  over 
the  dam.  To  insure  accuracy  in  .such  determinations  of  How,  the 
amount  of  water  diverted  should  he  rea.sonahly  constant.  Further- 
more, it  should  he  .so  diverted  that  it  can  he  mea.sured,  either  by  a 
weir,  a current  meter,  or  a simple  system  of  water  wheels  which  are  of 
standard  make,  or  which  have  been  rated  as  meters  under  working 
conditions  and  so  installed  that  the  gate  openings,  the  heads  umler 
which  they  work,  and  their  angular  velocities  may  he  accurately 
ohsi'rved. 

'Fhe  combination  of  physical  conditions  and  u.ses  of  the  water 
should  he  such  that  the  determinations  of  How  will  not  involve,  for  a 
critical  stage  of  considerable  duration,  the  use  of  a head  on  a broad- 
crested  dam  of  less  than  0 inches.  Moreover,  when  all  other  condi- 
tions are  good,  the  cooperation  of  the  owners  or  operator's  of  the  jrlant 
is  still  essential  if  reliable  results  are  to  he  olitained. 

a WaJrr-Supjily  rapiT  No.  JUO  rei>liu.v<  No.  the  tHliiion  cf  which  Iiu.h  been  (‘Xlmustcd. 
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A gag^np:  station  at  a weir  or  dam  has  the  general  advantage  of  con- 
tinuity of  record  through  tlie.  period  of  ice  and  floods  and  the  disad- 
vantages of  uncertainty  of  coefheiont  to  he  used  in  the  weir  formula 
and  of  complications  in  the  diversion  and  use  of  the  water. 

Vflocity  rrnthod. — The  determination  of  the  quantity  of  water  flow- 
ing )>ast  a certain  section  of  a stream  at  a given  time  is  termed  a dis- 
charge  measurement.  This  quantity  is  the  product  of  two  factors — 
the  mean  vehx-ity  and  the  area  of  the  cross  section.  The  mean 
velocity  is  a function  of  surface  slope,  wetted  perimeter,  roughness  of 
l)ed,and  the  channel  conditionsat,ahove,and  helow  thegaging section. 
Tlie  area  depends  on  the  contour  of  the  hed  and  the  fluctuations  of 
the  water  surface.  The  two  princijtal  ways  of  measuring  the  velocity 
of  a stream  are  by  floats  and  current  meters. 

Great  care  Ls  taken  in  the  .selection  and  equipment  of  gaging  sta- 
tions for  determining  discharge  hy  velocity  mea.surements,  in  order 
that  the  data  may  have  the  required  degree  of  accuracy.  Their  es.sen- 
tial  requirements  arc  practically  the  same,  whether  the  velocity  is 
determined  by  meters  or  floats.  They  are  located,  as  far  ns  jmssihle, 
where  the  channel  is  straight  both  above  and  helow  the  gaging-sec- 
tion;  where  there  are  no  cross  currents,  backwater,  or  boils;  where  the 
he<l  of  the  stream  Ls  reasonably  free  from  large  jmojections  of  a ])or- 
nianent  character,  and  where  the  banks  are  high  and  subject  to  over- 
flow onh'  at  flood  stages.  The  station  must  he  so  far  removed  from 
the  effects  of  tributary  streams  and  of  dams  or  other  artificial  obstruc- 
tions that  the  gage  height  shall  he  an  index  of  the  discharge. 

Certain  pennanent  or  seinijiermanent  structures,  usually  referred 
to  as  “equipment,”  are  generally  i)ertine?it  to  a gagijig  station. 
These  are  a gage  for  determining  the  fluctuations  of  the  water  sur- 
face, bench  marks  to  which  the  datum  of  the  gage  Ls  referred,  j)enna- 
nent  marks  on  a bridge  or  a tagged  line  indicating  the  ]>oints  of  mea.s- 
ureincnt,  and,  where  the  current  is  swift,  .some  a])pliance  (generally 
a .secondary  cable)  to  hold  the  meter  in  jjosition  in  the  water.  As  a 
rule  the  stations  are  located  at  l)ridges  if  the  channel  conditions  are 
satisfactory,  as  from  them  the  observations  can  more  readily  he  made 
and  the  cost  of  the  equipment  is  small. 

The  floats  in  common  use  are  the  surface,  .sub.surface,  and  tube  or 
rod  floats.  A corked  bottle  with  a flag  in  the  top  and  weighted  at  t he 
bottom  makes  one  of  the  most  satisfactory  surface  floats,  us  it  is 
affected  but  little  by  wind.  In  case  of  lloo<l  mea.surements  good 
results  can  be  obtained  by  observing  the  velocity  of  floating  cakes  of 
ice  or  ddhris.  In  case  of  all  surface-float  nieasurements  coefficients 
must  he  used  to  reduce  the  observed  veliK-itj'  to  the  mean  velocity. 
The  subsurface  and  tube  or  rod  floats  are  intended  to  give  directly  the 
mean  velocity  in  the  vertical.  Tubes  give  e.xcellent  results  when  the 
channel  conditions  are  good,  ns  in  canals. 
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In  measuring  velocity  by  a float,  observation  is  made  of  the  time 
taken  by  the  float  to  pass  over  the  “run,”  a selected  stretch  of  river 
from  .50  to  200  feet  long.  In  each  discharge  measurement  a large 
number  of  velocity  determinations  are  made  at  different  points  across 
the  stream,  and  from  these  observations  the  mean  velocity  for  the 
whole  .section  is  determined.  This  may  be  done  by  plotting  the  mean 
positions  of  the  floats,  as  indicated  by  the  distances  from  the  bank,  as 
ordinates  and  the  corresponding  times  as  abscissas.  A curve  through 
these  points  shows  the  mean  time  of  run  at  any  point  across  the 
stream,  and  the  mean  time  for  the  whole  stream  is  obtained  by 
dividing  the  area  bounded  b}'  this  curve  and  its  axis  by  the  -width. 
The  length  of  the  run  divided  by  the  mean  time  gives  the  mean 
velocity. 

The  area  u.sed  in  float  measurements  is  the  mean  of  the  areas  at  the 
two  ends  of  the  run  and  at  .several  intermediate  sections. 

The  essential  parts  of  the  current  meters  in  use  are  a wheel  of  some 
type,  so  constructed  that  the  impact  of  flowing  water  causes  it  to 
revolve,  and  a device  for  recording  or  indicating  the  number  of  revo- 
lutions. The  relation  between  the  velocity  of  the  moving  water  and 
the  revolutions  of  the  wheel  Is  determined  for  each  meter.  This  rat- 
ing Li  done  by  drawing  the  meter  through  still  water  for  a given  dis- 
tance at  different  speeds  and  noting  the  number  of  revolutions  for 
each  run.  From  these  data  a rating  table  is  prepared  which  gives 
the  velocity  per  .second  for  any  number  of  revolutions. 

Many  kinds  of  current  meters  have  been  constructed.  They  may, 
however,  be  cla.ssed  in  two  general  types — those  in  ■which  the  wheel  is 
made  up  of  a series  of  cups,  as  the  Price,  and  those  having  a screw- 
])ropt‘ller  wheel,  as  the  Haskell.  Each  meter  has  been  developed  for 
use  under  some  special  condition.  In  the  case  of  the  small  Price 
meter,  sho'wm  in  PI.  II,  B,  which  has  been  largely  developed  and 
extensively  used  by  the  United  .States  Geological  Suiwey,  an  attempt 
has  been  made  to  get  an  instrument  which  could  be  used  under 
I)ractically  all  conditions. 

Current-meter  measurements  may  be  made  from  a bridge,  cable, 
boat,  or  by  wading,  and  gaging  stations  may  be  classified  in  accord- 
ance with  such  u.se.  Fig.  1 shows  a tyjiical  cable  station. 

In  making  the  measurement  an  arbitrary  number  of  points  are  laid 
off  on  a line  perpendicular  to  the  thread  of  the  stream.  The  points  at 
which  the  velocity  and  depth  are  ob.ser\'ed  are  known  as  measuring 
points,  and  are  u.sually  fixed  at  regular  intervals,  varying  from  2 to  20 
feet,  depending  on  the  size  and  condition  of  the  stream.  Perpendicu- 
lars dropped  from  the  measuring  points  divide  the  gaging  section  into 
strips.  For  each  strip  or  pair  of  strips  the  mean  velocity,  area,  and 
discharge  are  determined  independently,  so  that  conditions  e.xisting 
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in  one  part  of  the  stream  may  not  be  extended  to  parts  where  they  do 
not  apply. 

Three  classes  of  methods  of  measuring  velocity  with  current  nu-ters 
are  in  general  use-^multiple-point,  single-point,  and  integration. 

The  three  principal  multiple-point  methods  in  general  use  are  the 
vertical  velocity-curve;  0.2  and  0.8  depth;  and  top,  bottom,  and 
niid-depth. 

In  the  vertical  velocity-curve  methorl  a series  of  velocity  determina- 
tions are  made  in  each  vertical  at  regular  inteivals,  usuallj'  from  0..5 
to  1 foot  apart.  By  plotting  these  velocities  as  abscissas  and  their 
depths  as  ordinates,  and  drawing  a smooth  curve  among  the  resulting 
points,  the  vertical  velocity-curve  is  developed.  This  curve  shows 
graphically  the  magnitude  and  changes  in  velocity  from  the  surface 
to  the  bottom  of  the  stream.  The  mean  velocity  in  the  vertical  is  then 
obtained  by  dividing  the  area  bounded  by  tliis  velocity-curve  and  its 
a,\is  by  the  depth.  On  account  of  the  length  of  time  required  to 


make  a complete  measurement  by  this  method,  its  use  is  limited  to  the 
determination  of  coefficients  for  purposes  of  comparison  and  to  meas- 
urements under  ice. 

In  the  second  multiple-point  method  the  meter  is  held  succe.ssively 
at  0.2  and  0.8  of  the  depth,  and  the  mean  of  the  velocities  at  these  two 
points  is  taken  as  the  mean  velocity  for  that  vertical.  On  the  assunqv 
tion  that  the  vertical  velocity-curve  is  a common  parabola  with  hori- 
zontal axis,  the  mean  of  the  velocities  at  0.22  and  0.70  of  the  dejith 
will  give  (closely)  the  mean  velocity  in  the  vertical.  Actual  ohsen^a- 
lions  under  a wide  range  of  conditions  show  that  this  .second  multiple- 
point  method  gives  the  mean  velocity  very  closely  for  open-water  con- 
ditions, and  moreover  the  indications  are  that  it  holds  nearly  as  well 
for  ice-covered  rivers. 

In  the  third  multiple-point  method  the  meter  is  held  at  mid-depth, 
at  0.5  foot  below  the  surface,  and  at  0.5  foot  above  the  bottom,  and 
the  mean  velocity  is  determined  by  dividing  by  6 the  sum  of  the  top 
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velocity,  four  times  the  mid-depth  velocity,  and  the  bottom  velocity. 
This  method  may  be  modified  by  observing  at  0.2,  0.6,  and  0.8  depth. 

The  single-point  method  consists  in  holding  the  meter  either  at 
the  depth  of  the  thread  of  mean  velocity,  or  at  an  arbitrary’'  depth 
for  wliicli  the  coefficient  for  reducing  to  mean  velocity  has  been 
determined. 

Extensive  experiments  by  vertical  velocity-curv'cs  show  that  the 
tliread  of  mean  velocity  generally  occurs  at  from  0.5  to  0.7  of  the  total 
depth.  In  general  practice  the  thread  of  mean  velocity'  is  considen  d 
to  be  at  0.6  depth,  at  which  point  the  meter  is  held  in  a majority  of 
the  measurements.  A large  number  of  vertical  velocity-cuiY  e meas- 
urements, taken  on  many  streams  and  under  varj’ing  conditions, 
show  that  the  average  coefficient  for  reducing  the  velocity  obtained  at 
0.6  depth  to  mean  velocity  is  practically  unity. 

In  the  other  principal  single-point  method  the  meter  is  held  near  the 
surface,  usuall)^  1 foot  below,  or  low  enough  to  be  out  of  the  effect  of 
the  wind  or  other  disturbing  influences.  This  is  known  as  the  sub- 
surface method.  The  coefficient  for  reducing  the  velocity  taken  at 
the  subsurface  to  the  mean  has  been  found  to  be  from  0.85  to  0.95, 
depending  on  the  stage,  velocity,  and  channel  conditions.  The  higher 
the  stage  the  larger  the  coefficient.  This  method  is  specialh'  adaj)ted 
for  flood  measurements,  or  when  the  velocity  is  so  great  that  the 
meter  can  not  be  kept  at  0.6  di’pth. 

The  vertical-integration  method  con.sists  in  moving  the  meter  at  a 
slow,  uniform  speed  from  the  .surface  to  the  bottom  and  back  again  to 
the  surface,  and  noting  the  numb('r  of  revolutions  and  the  time  taken 
in  the  operation.  This  method  has  the  advantage  that  the  velocity 
at  each  jaunt  of  the  vertical  is  measured  twice.  It  is  useful  as  a 
check  on  the  j)oint  methods. 

The  area,  which  is  the  other  factor  in  the  velocity  method  of  deter- 
mining the  discharge  of  a stream,  depends  on  the  stage  of  the  river, 
which  is  observed  on  the  gage,  and  on  the  general  contour  of  the  bod 
of  the  stream,  which  is  determined  by  soundings.  The  soundings  are 
usually  taken  at  each  measuring  point  at  the  time  of  the  discharge 
measurement,  either  by  u.sing  the  meter  and  cable  or  by  a special 
“ounding  line  or  rod.  For  streams  with  jicrmancnt  beds  standanl 
cross  sections  are  usually  taken  during  k)W  water.  These  sections 
serv’o  to  check  the  soundings  which  are  taken  at  the  time  of  the  mea.s- 
urements,  and  from  them  any  change  which  may  have  taken  j>lac<'  in 
the  bed  of  the  stream  can  be  detected.  They  an^  also  of  value  in 
obtaining  the  area  for  u.se  in  comjmtations  of  high-water  measure- 
ments, as  accurate  soundings  are  hard  to  obtain  at  high  stages. 

In  computing  the  discharge  measun'ments  from  the  t)b.served  veloci- 
ties and  dejiths  at  various  jjoints  of  measunmient,  the  measuring  sec- 
tion is  divided  into  elementary'  strijrs,  ns  .shown  in  fig.  1,  and  the 
111'  an  velocity,  area,  anil  discharge  are  di'termined  sejrarately  for  either 


Digitized  by  GoogI 


INTRODCCTION. 


13 


a sinplo  or  a double  strip.  The  total  discharge  and  the  area  are  the 
aims  of  thos?  for  the  various  strips,  and  the  mean  velocity  is  obtained 
by  dividing  the  total  discharge  by  the  total  area. 

The  determination  of  the  flow  of  an  ice-coven>d  stream  is  difficult, 
owing  to  diversity  and  instability  of  conditions  during  the  winter 
[leriod  and  also  to  lack  of  definite  information  in  regard  to  the  laws 
of  flow  of  water  under  ice.  The  method  now  employed  is  to  make 
frequent  discharge  measurements  during  the  frozen  periods  by  the 
0.2  and  0.8,  and  vertical  velocity-curve  methods,  and  to  keep  an 
accurate  record  of  the  conditions,  such  as  the  gage  height  to  the  surface 
of  the  water  as  it  rises  in  a hole  cut  in  the  ice,  the  thickness  and 
character  of  the  ice,  etc. 

From  these  data  an  approximate  estimate  of  the  daily  flow  can  be 
made  by  constructing  a rating  curve  (really  a .scries  of  curv'es)  similar 
to  that  used  for  open  channels,  but  considering,  in  addition  to  gage 
heights  and  discharge,  the  varying  thickness  of  ice.  For  information 
in  regard  to  flow  under  ice  cover  see  Water-Supply  Paper  No.  187. 

OFKICK  METHODS  OF  COMPITIXO  KUX-OFF. 

There  are  two  jirincipal  methods  of  determining  run-off,  depending 
on  whether  or  not  the  bed  of  the  stream  is  permanent. 

For  stations  on  streams  with  permanent  beds  the  first  step  in  com- 
puting the  run-off  is  the  construction  of  a rating  table,  which  shows 
the  discharge  corresjionding  to  any  stage  of  the  stream.  This  rating 
table  is  applied  to  the  record  of  stage  to  determine  the  amount  of 
water  flowing.  The  construction  of  the  rating  table  depends  on  the 
method  used  in  measuring  flow. 

For  a station  at  a weir  or  dam  the  basis  for  the  rating  table  is  .some 
standard  weir  formula.  The  coeflicients  to  be  used  in  its  application 
depend  on  the  t^’pe  of  dam  and  other  conditions  near  its  crest.  After 
in.siTting  in  the  weir  formula  the  measui'cd  length  of  crest  and  the 
as.sumed  coefficient  the  discharge  is  comimted  for  various  heiuls  and 
the  rating  table  constructed. 

The  data  neces.sarj^  for  the  construction  of  a rating  table  for  a 
velocity-area  station  are  the  results  of  the  discharge  measurements, 
which  include  the  record  of  stage  of  the  river  at  the  time  of  measure- 
ment, the  area  of  the  cross  .section,  the  mean  velocity  of  the  current, 
and  the  quantity  of  water  flowing.  A thorough  knowledge  of  the 
conditions  at  and  in  the  vicinity  of  the  station  is  also  nece.ssary. 

The  constnictioM  of  the  rating  table  depends  on  the  following  laws 
of  flow  for  open,  permanent  channels;  (1)  The  di.scharge  will  remain 
constant  so  long  as  conditions  at  or  near  the  gaging  .station  remain 
constant;  (2)  the  drscharge  will  be  the  same  whenever  the  stream  is 
at  a given  stage  if  the  change  of  slope  due  to  the  rise  and  fall  of  the 
stream  be  neglected ; (3)  the  discharge  is  a function  of  and  uicrcases 
gradually  with  the  stage. 

2s^fn— IBS  2i;i— us 2 
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The  plotting  of  results  of  the  various  discharge  measurements,  using 
gage  heights  as  ordinates,  and  discharge,  mean  vehn-ity,  and  area  as 
abscissas,  will  define  curves  which  show  the  discharge,  mean  velwity, 
and  area  corresponding  to  any  gage  height.  For  the  development  of 
these  ciu^'es  there  should  be,  therefore,  a sufficient  number  of  dis- 
charge measurements  to  cover  the  range  of  the  stage  of  the  stream. 
Fig.  2 .shows  a typical  rating  curve  with  its  corresponding  mean- 
velocity  and  area  curves. 

As  the  discharge  is  the  product  of  two  factors,  the  area  and  the 
mean  velocity,  any  change  in  either  factor  will  produce  a correspond- 
ing change  in  the  discharge.  Their  curves  are  therefore  constructetl 
in  order  to  study  each  independently  of  the  other. 

The  area  curve  can  be  definitely  determined  from  accurate  sound- 
ings extending  to  the  limits  of  high  water.  It  is  always  concave 
toward  the  horizontal  axis  or  on  a straight  line,  unle.ss  the  banks  of 
the  stream  are  overhanging. 

Tho  form  of  the  mean-veliK'ity  curve  depends  chielly  on  the  surface 
slope,  the  roughness  of  the  bed,  and  the  cross  sectioti  of  the  stream. 
Of  the.se,  the  slope  is  the  principal  factor.  In  accordance  with  the 
relative  <diangcs  of  these  factors  the  cuive  may  be  either  a straight 
line,  conve.x  or  concave  toward  either  a.xis,  or  a combination  of  the 
three.  From  a careful  stiuh'  of  the  conditions  at  any  gaging  station 
the  form  which  the  vertical  velocity-tmrve  will  take  cati  be  predicted, 
and  it  may  be  extended  with  reasonable,  certainty  to  stages  beyond 
the  limits  of  actual  measurements.  Its  principal  u.se  is  in  connection 
with  the  area  curve  in  locating  errors  in  discharge  meivsurements  and 
in  constructing  the  rating  table. 

The  discharge  curv'e  is  defined  primarily  by  the  measurements  of 
discharge,  which  are  .studied  and  weighted  in  accordance  with  (he 
l(X-al  conditions  existing  at  the  time  of  each  measuremctit . 'I'lie  curve 
may,  however,  best  be  located  between  and  tx'yond  (he  measim*- 
ments  by  means  of  curves  of  area  and  mean  velocity.  The  di.scharge 
cur\'e  under  normal  conditions  is  concave  toward  the  horizontal  axis 
and  is  generally  parabolic  in  form. 

In  the  preparation  of  the  rating  table  the  discharge  for  each  tmitli 
or  half  tenth  on  the  gage  is  taken  from  the  curve.  'Die  ilifferences 
between  successive  discharges  are  then  taken  and  adjusted  according 
to  the  law  that  they  shall  either  be  constant  or  increasing. 

The  determination  of  daily  di.schaige  of  streams  wi(h  changeable 
beds  is  a difficult  problem.  In  case  there  is  a weir  or  dam  available,  a 
condition  which  seldom  exists  on  streams  of  this  cla.ss,  the  lii.scharge 
can  be  determined  by  its  use.  In  case  of  velocity-area  stations  fre- 
quent discharge  measurements  must  be  made  if  the  determinations  of 
flow  are  to  be  other  than  rough  aj)proximations.  For  stations  witli 
beds  which  shift  slowly  or  are  materially  changed  oidy  during  floods 
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riitin*;  tables  can  l>e  prepared  for  periods  between  snob  changes  and 
satisfactory  resvdts  obtained  with  a limited  number  of  measurements, 
])rovided  that  some  of  them  are  taken  soon  after  the  change  occurs. 
For  streams  with  continually  shifting  l)eds,  such  as  the  Colorado  and 
Ilio  Grande,  discharge  measurements  should  be  made  every  two  or 
three  days  and  tlie  discliarges  for  intervening  days  obtained  either  by 
interpolation  inotlified  by  gage  height  or  hy  Professor  Stout’s  met luxl, 
whicli  has  been  described  in  full  in  the  Nineteenth  Annual  Report  of 
the  United  States  Geological  Sur\'ey,  Part  IV,  page  32.3,  and  in  the 
Engineering  News  of  April  21,  1904.  This  method,  or  a graphical 
application  of  it,  is  also  much  used  in  determining  the  flow  at  stations 
where  the  bed  shifts  but  slowly. 
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GENERAL  DESCRIPTION  OF  THE  GRE.\T  B.ASIN. 

In  the  interior  of  the  North  American  continent,  west  of  the  Rocky 
Mountains,  is  an  imnienst*  area  known  as  the  tlreat  Basin,  the  streams 
of  which  do  not  di.scharge  to  the  oci'an.  The  area  is  not  one  single 
drainage  basin,  but  consists  rather  of  a number  of  basins,  some  of 
which  are  connected  and  others  closed;  the  outer  rim  of  all,  however, 
is  at  such  an  elevation  that  the  region  as  a whole  has  no  surface  outlet. 

In  outline  the-  Great  Basin  is  rudely  triangular.  Its  western  border 
is  the  Sierra  Nt'vada,  its  northern  the  Columbia  plateaus,  its  ea.steni 
the  Rocky  Mountains  anil  the  Colorado  jdateaus,  while  its  southern 
e.vtremity  c.xlends  almost  to  the  Gulf  of  California.  This  inclosed 
area  is  approximately  800  miles  long  from  north  to  south,  500  miles 
broad  at  its  widest  part,  and  has  been  estimated  to  include  208,000 
square  mill's.  It  compri.scs  the  western  part  of  I'tah,  almost  all  of 
Nevada,  and  contiguous  parts  of  Idaho,  Oregon,  and  California. 

Topographically  this  interior  drainage  area  is  characterized  by  iso- 
lated, narrow  mountain  ranges,  trending  north  and  south,  wliich  are 
sei)arateii  by  broad  valleys  varying  considerably  in  altitude.  In  the 
southern  j>art  the  valleys  are  low.  Death  Valley  being  below  sea  level. 
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while  in  the  north  tlie  valleys  have  a fterieral  elevation  of  from  4,000  to 
5,000  feet.  The  intervenin';  liiglilands  often  ri.s<>  st'veral  thousand  feet 
above  their  bases,  and  some  of  the  jx'aks  of  the  bordering  ranges  attain 
elevations  of  13,000  feet  above  sea  level. 

rp]x>r  branches  of  the  intennontane  valleys  extend  into  the  interior 
ranges  as  narrow  drainage  ways  that  are  dry  during  most  of  the  year; 
but  the  drainage  from  the  high  mountains  on  the  east  and  west  borders 
of  the  basin  pas-ses  through  deep  eanv'ons  into  the  broad  valleys,  where 
the  perennial  streams  maintain  lakes.  Among  tbe.se  are  (ireat  Salt, 
Utah,  and  Sevier  lakes  ui  the  eastern  part,  and  Pyramid,  Winnemueea, 
Honey,  Walker,  Mono,  and  Owens  lakes  in  the  we.stern  ])art  of  the 
Great  Ba.sin.  With  the  exception  of  Utah  Lake,  which  discharges  by 
Jordan  River  into  Great  Salt  Lake,  the.se  lakes  are  saline  in  character, 
a,s  a consequence  of  the  concentration  of  salts  due  to  evaporation. 
Bear  I.,ake,  in  the  mountains  of  the  eastern  border,  and  Lake  Tahoe, 
in  the  Sierras,  are  large  bodies  of  fresh  water  that  drain,  res]M‘ctively, 
to  Great  Salt  and  Pyramid  lakes.  Shallow,  temporary  Ixxlies  of  water 
accumulate  in  some  of  the  broad  intermontane  valleys  during  the  wet 
.season,  but  completely  evaporate  during  the  summer,  leaving  muddy 
plains  called  plaj-as. 

Geologically  the  Great  Ba.sin  is  well  known  as  the  ty|>e  region  of  the 
“Basin  Range  structure.”  Many  of  the  isolate<l,  narrow  mountain 
ranges  that  trend  north  and  .south  are  .steep  on  one  side,  exix)sing  cross 
sectioHs  of  the  rocks,  aiul  sloping  on  the  other,  conforming  with  the  di]) 
of  the  strata.  These*  ranges  have  been  uplifted  by  movements  of  the 
earth’s  crust  which  have  leroken  it  into  tilted  blocks.  The  greate.st 
displacements  of  the  Great  Basin  are  as.sociated  with  the  eastern  and 
western  borders,  the  Wasatch  Mountains  and  the  Sierra  Xevaihi  hav- 
mg  been  uplifted 'many  thousand  feet.  The  mountains  of  the  Great 
Ba.sin  are  commonly  composed  of  Paleozoic  strata,  often  modified  l)y 
volcanism,  and  the  products  of  weathering  and  disintegration  of  the.se 
rocks  have  accumulated  in  the  broad  intervening  valleys,  which  are 
.strewn  to  great  depths  with  unconsolidated  df*l)ris. 

The  climate  of  the  Great  Basin  is  extremely  arid,  and  exce])t  a few 
favored  spots  where  irrigation  is  practii-ed,  tlu'  region  in  general  is  a 
desert.  Over  the  larger  ])art  of  the  area  the  aimual  |>reci|>itation  is 
less  than  10  inches,  hut  it  is  greater  on  the  bordering  high  lands,  esjx*- 
eially  on  the  Sierra  Nevada,  where  it  is  over  40  inches.  Tenqx'rature 
varies  widely,  ow'ing  to  the  large  extent  of  the  area  and  to  differences 
in  elevation.  Over  most  of  the  region  the  heat  of  the  summer  days  is 
intense,  hut  the  diurnal  variation  is  considerable.  Ev'aporation  is 
enormous.  From  the  surface  of  water  in  the  vicinity  of  Salt  Lake  (’ity 
it  amounts  to  about  60  inches  in  a year,  and  over  the  major  j)arl  of  the 
Great  Basin  it  is  much  greater,  amounting  in  i)laces  possibly  to  150 
inches. 
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All  arid  climatt',  however,  has  not  always  prevaileil  in  this  rejjion. 

In  late  {jeologie  time  (early  Quaternary)  the  horderinf;  high  mountains 
supported  jjlaeiers,  ami  enormous  lakes,  the  old  shon-  lines  of  which 
are  now  |)hiinly  markeil  on  the  sides  of  many  valleys,  accumulated  m 
the  (Ireat  Basin.  The  two  largest  of  these  lakes  have  been  named 
after  early  e.vplorers.  Lake  Boimevdlle  occupied  a considerable  part 
of  western  Utah,  its  shrunken  remnants  being  represented  by  Sevier, 
Utah,  and  Great  Salt  lakes;  and  Lake  Lahontan  covered  an  immense 
area  in  western  Nevada. 

The  cliief  rivers  of  the  Great  Basm  rise  in  the  mountains  which  form 
its  eastern  and  western  borders  and  receive  their  principal  supply  from 
melting  .snow.  The  nature  of  the  stream  dischai^e  is  characteristic; 
the  ma.ximum  commonly  occurs  in  late  spring  or  early  summer,  after 
which  the  flow  decreases,  reaching  a minimum  during  the  winter 
months.  After  leaving  the  mountains  the  streams  receive  little  or  no 
increment;  in  the  broad,  waste-filled  vallcj's  evaporation  and  seepage 
cause  diminution  in  sire,  and  often  they  entirely  cease  to  flow. 

For  convenience  of  treatment,  the  drainage  of  the  Great  Basin  has 
been  divided  into  four  areas,  viz,  Wasatch  Mountains,  Humboldt  Sink, 
Sierra  Nevada,  and  Great  Ba.sin  drainage  in  Oregon.  The  data  col- 
h'cted  in  the.si!  areas  during  1006  are  given  in  the  following  page.s. 

WASATCH  MOITNTALNS  HKAINAGE. 

I’Umni’.VT,  STUKAMS. 

The  Wasatch  Mountains  drainage  area  includes  the  western  half 
of  Utah  and  small  ]>ortions  of  Idaho  and  Wyoming.  The  headwaters 
of  the  various  streams  lie  either  in  the  Wa.satch  Mountains  or  in  the 
phitea>is  to  the  .south,  and  they  drain  either  into  Great  Salt  Lake  or 
Sevier  Lake.  'I'he  following  are  the  principal  rivers  of  the  area: 

Bear  and  Weber  rivers,  discharging  into  Great  Salt  Lake. 

('ity.  Parleys,  Emigration,  Mill,  and  Big  and  Little  Cottonwood 
creeks,  tributary  to  .Iordan  River  and  thus  to  Great  Salt  laike. 
'I’hese  creeks  have  small  watersheds,  hut  in  the  mountain  courses 
maitdaiti  |H>rennial  flows.  On  reaching  the  main  valley  they  are 
o.xtensively  u.sed  for  irrigation  and  the  first  three  furnish  the  cluef 
water  supply  for  Salt  Lake  (Uty. 

.American  Fork,  Hobble  Creek,  Spanish  Fork,  and  Provo  River, 
discharging  into  Utah  Lake. 

Sevi<‘r  River,  with  its  iril)utary,  San  Pitch  River,  draining  into 
Sevier  Lake. 

liH.VK  KIVKU  BASIX. 

DESCRlPTtOX  OF  BA.SIN. 

Bear  River  ris<>s  on  the  northern  slope  of  the  Uinta  Mountain.s,  in 
the  northeastern  part  of  Utah,  and  after  a cii'cuitous  course — in 
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which  it  leaves  Utah  and  enters  Wyoming,  reenters  I'tali,  ap]x*ars 
again  in  Wyoming,  and  makes  a long  detour  in  Idaho  it  returns 
again  to  LUah  and  linally  discharges  its  waters  into  (ireat  Salt  Luke. 

The  ma.ximum  elevation  of  the  u|)|H'r  rim  of  the  hasin  is  I.'LOOO  feel. 

In  the  u[)p<*r  part  of  its  cours<‘,  above  the  Dingle  gaging  station, 
the  country  is  rough  and  broken,  the  rocks  of  the  <*xtreme  headwater 
regions  being  principally  .sandstone  and  (piartzite,  covered  with  a 
thin  layer  of  soil  which  supports  scattered  groves  of  fir  ami  aspen. 
Farther  down  the  pn'vailing  formation  is  a compact  limestone 
covered  with  a clayey  soil,  generally  diy  and  with  a rank  growth 
of  sagebrush.  The  tributary  streams  are  numerous  and  well  dis- 
tributed, but  they  are  generally  short  and  confined  to  .steep,  narrow- 
canyons.  There  are  no  marshes,  e.xtensive  meailows,  or  forests,  but 
a few  small  lakes  lie  near  the  head  of  the  river.  Numerous  small 
springs  and  the  melting  snow  which  comprises  the  greater  part  of 
the  precipitation  are  the  chief  sources  of  supply.  The  annual  high- 
water  period  occurs  during  May  and  June,  and  the,  .stream  is  not  sub- 
ject to  quick  Hoods  or  freshets. 

Just  l>elow  Dingle  the  main  stream  passc's  through  the  north  end 
of  Bear  Lake  Valley  in  a w'ell-defined  channel  with  no  overflow,  and 
from  this  point  to  Preston  it  is  confineil  largely  to  a stee]),  narrow 
canyon,  with  occa.sional  small,  narrow  valleys  containing  irrigated 
farms.  The  tributaries  in  this  portion  of  the  basin  are  few,  the 
principal  ones  being  Mink  and  C’ottonwoofl  creeks,  .\bout  10  miles 
Ixdow  Dingle  the  outlet  to  Bear  Lake  joins  the  river.  This  is  a small, 
crooked,  sluggish  .stream,  that  discharges  but  little  water  at  any 
time,  tliough  it  is  the  only  visible  outlet  to  Bear  Lake,  which  has  an 
area  of  about  144  s(|uare  miles. 

The  total  unappropriateil  (low  between  Dingle  and  Presttin  is  used 
for  irrigation.  Tliere  is  no  storage  on  the  main  stream,  but  on  Mink 
Creek  a number  of  small  storage  re.servoirs  are  contemplateil  or  in 
process  of  construction,  the  water  to  be  diverted  for  the  irrigation 
of  lands  in  the  northwest  end  of  ('ache  Valley. 

B<‘tween  Preston  and  Collinston  the  Bear  is  a sluggish  stream, 
traversing  the  west  side  of  Cache  Valley  in  a well-defined  channel, 
which  during  e.xtreme  floods  overflows  slightly  and  covers  a very 
narrow  strip  immediately  along  the  river.  T'he  principal  tributary 
streams  in  this  portion  of  the  courst*  an*  Cub  ('reek  and  Logan  Biver. 

The  former  has  its  source  in  the  Bear  Kivi'r  Kange,  and  drains  a 
rough  country  of  limestone  with  but  little  overlying  .soil.  The  creek 
is  confined  to  a steep,  narrow  canyon  until  it  reaches  ('ache  ^’alley, 
where  it  flows  sluggishly  for  about  1.5  miles  through  a winding,  but 
Well-defined,  channel  into  Bear  River.  It  di.scharges  con.siderable 
Water  into  the  main  stream  during  Hood  and  winter  sim.sons,  but  its 
entire  summer  flow'  is  u.scil  for  irrigation  in  the  north  end  of  Cache 
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SURFACE  WATER  SUPPLY,  1906. 


Valley.  A gaf^uig  station  was  maintained  during  a j>art  of  1900  and 
1901  on  CXib  Creek  about  4 miles  northeast  of  Franklin,  at  the  mouth 
of  the  eanyon,  but,  owing  to  unfavorable  eonditions,  it  was  di.seon- 
tinued. 

lA)gan  River  enters  the  Bear  about  7 miles  above  the  gaging 
station  at  Collinston,  a .short  distanee  above  the  j)oint  where  it  leaves 
Caehe  Valley  and  enters  the  eanvon. 

Praetieally  the  only  inflow  to  the  Bear  in  Caehe  Valley  is  from 
-st'epage  and  springs.  The  lower  portions  of  the  valley  form  an 
artesian  basin  containing  numerous  small,  flowing  wells.  The  water 
table  lies  very  near  the  surface,  and  during  the  early  .s]>ring  the  lower 
lands  are  largely  .swamp. 

The  Bear  River  Canal  Company  diverts  the  entire  summer  How  of 
the  stream  above  Collinston  onto  agricultural  lands  lying  on  both 
sides  of  the  river  below  Bear  River  Canyon.  Tliis  sy.stem  has  a 
capacity  of  about  1,000  .second-feet,  and  during  the  winter  and 
flood  .seasons  a part  of  the  water  is  used  to  develop  electric  power  at 
a point  about  one-fourth  mile  above  the  Collinston  station,  beiiig 
returned  to  the  river  at  Collin.ston.  From  10  to  .30  second-feet  reach 
the  stream  through  leaks  and  as  .s«-epage  from  the  diversion  canals. 

Owing  to  the  complete  control  of  the  stream  by  irrigation  works, 
the  di.scharge  is  liable  to  extreme  variation  at  any  period. 

BEAK  LAKE  AT  FISHIIAVEN,  IDAHO. 

This  .station  was  established  October  o,  190.3.  It  is  located  at 
Fishhaven,  Idaho,  on  the  west  shore  of  Bear  Lake,  about  4 miles 
north  of  the  Idaho- L^tah  State  line.  It  is  on  land  u.sed  as  a .summer 
resort,  owned  by  G.  C.  Gray,  of  Montpelier,  Idaho,  and  is  immediately 
south  of  the  summer  resort  known  as  Nelsons  Camp.  The  condi- 
tions at  this  station  and  the  bench  marks  are  described  in  Water- 
Supply  Paper  No.  170,  page  19. 


Oaily  fjafff’  hfight,  in  fat,  of  Hear  Ijike  at  Fishhaven , Idattct.for  1906. 


Day.  i Jan. 

j Feb.  Mar.  .Vpr.  May. 

1 

[jiine.  Day.  Jan.  Ft'b.  .Mur.  .Vpr.  May.  June. 

1 

1 1 

',r 1 i ! 

2 

1 ; 

li.4  18 ’ • 1 

:t 1 .1 

;■■■■! 

19 t I • 3.3  . 

' 1 

19  ; 3.0  , 

1 20 

1 21 2.8 ■ 

7 1 1.  S.1 

22 ' ‘ 

2:i 2.0  ...• 3.5 

1 2,u.i  ' 

1 24 1 1.9  

9* 1 

' 3.5  25 1 

10 

' 2«) • 3.  4 

H 

1 27 

12 ' 

. 3.2 

1 28 2.0  2.8 

•»<»  . 

: :io 

Itt i 

1 1 _ _ 1 

. 1 1. 

1 1 . i__i 

1 
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BEAR  RIVER  AT  DINOI.E,  IDAHO. 


Tliis  station  was  establLshetl  May  9,  1903.  It  is  located  in  a cut 
made  by  the  Oregon  Short  Line  Railroad  Company  one-fourth  mile 
east  of  the  Dingle  railroad  station  and  about  250  feet  south  of  the 
track.  The  conditions  at  this  station  and  the  l>ench  marks  are 
de.scribed  in  Water-Supply  Paper  No.  176,  page  20,  where  are  given 
also  references  to  publications  that  contain  data  for  previous  years. 

Dinrhar^f  mctMurementfi  of  Hear  River  at  Dingle,  Idaho,  in  190C. 


Dale. 

Mydrographer. 

Width. 

Area  of 
»p(‘tion. 

Gage 

height. 

Dla> 

charge. 

February  25<*. . 
May  30. 

W.  0.  8wend»en 

1 Frri. 

, 

122 

Sfj.ft. 

150 

009 

Feet. 

4. 01 
7.  40 

Sec,-ft. 
212 
2,  (>00 
276 

Au^at  17 

Thos.  Grieve,  Jr 

107 

IKK 

390 

a Icp  1.2  thick  at  the  gage. 


Daily  gage  height,  in  feet,  of  Hear  River  at  IHngle,  Idaho,  for 


Day. 

Jan. 

Fell. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

S«*pt. 

Oct. 

N«iv. 

Dm;. 

, 

35 

35 

30 

3 45 

4.3 

4.4 

4.0 

4.0 

4.2 

*1 

32 

30 

7.35 

3 45 

4.3 

4.4 

4.0 

4.0 

4.2 

..  3.7 

32 

4.9 

3 4 

4. 25 

4.4 

395 

4.0 

4. 1 

34 

4.4 

32 

4.9 

7.6 

3 3 

4 2 

4.4 

395 

4.0 

4.0 

32 

3 0 

7.  45 

5.  3 

4.2 

4.5 

395 

395 

4.0 

31 

5.0 

32 

5.4 

4.2 

4.  55 

395 

4.0 

4.0 

7 

31 

5.2 

3 2 

7,0 

3 4 

4.2 

4.55 

395 

4.0 

4.0 

4.4 

33 

5.2 

7. 0 

5. 1 

4,2 

4.5 

39 

4.0 

4.0 

30 

32 

5.  1 

4.2 

4.4 

39 

4.0 

4.0 

in 

33 

34 

30 

5.3 

6. 9 

5 *» 

4.4 

39 

4.0 

4.0 

11  . . 

3 0 

34 

6. 95 

5.  1 

4 1 

39 

4.0 

4.0 

12.,  

4.6 

31 

3 35 

6.S 

5. 1 

4 (15 

4. 25 

3 9 

4.0 

4.05 

r 

* 

32 

3S 

6. 6 

5. 1 

4.  0 

4.2 

39 

3it5 

4. 1 

14 

.1  37 

4.0 

3 1 

6.0 

6.  .35 

3 2 

4.0 

4.2 

3 9 

4.0 

4.05 

ii  ;i 

5. 1 

6.2 

4 II 

12 

3 9 

4.0 

4.2 

ir. 

4.6 

30 

6.4 

5. 1 

3 9 

4.2 

39 

4.0 

4.:i 

17 

30 

6.7 

5.  3 

4.2 

39 

4.0 

4.0 

30 

6.  7 

3 2 

3 9 

4.2 

39 

3 95 

4.2 

10 

4.5 

4.5 

3 0 

6.35 

6.  H 

3 0 

3S5 

4.2 

39 

38 

4.1 

2 1 

1 4.0 

3 2 

l».  45 

6.  S 

4.9 

4.  1 

4. 15  1 

3 9 



4.1 

; 1 

32 

6.3 

li.  s 

4.75 

4.2 

4. 15 

3 9 

3 95 

4.  1 

22 

4.6 

4 6 

5.2 

6.  3 

6 K 

4 7 

4 3 

4.  15 

3 9 

4.5 

4.1 

' 38 

5.3 

6. 25 

6.  7 

4.7 

1.5 

4.  1 

3 9 

4.  1 

4.2 

6. 3 

4.  7 

4 4 

4.  1 

3K 

4.0 

25 

4. 6 

4.7 

3 3 

6.  15 

6.  3 

4,5 

1 45 

4.  1 

3K5 

4.2 

4.2 

26  

5.3 

6.  6 

6.  15 

4 5 

4.6 

4.0 

3 9 

4.2 

4.  1 

6.  1 

4 5 

4 Ik5 

3 95 

39 

4.  1 

2K .• 

..  365 

'i.ii 

4.4 

3 25 

7.0 

.5.  95 

4 5 

4 6 

4.0 

3 9 

3 85 

4.  1 

2»J 

7 '* 

5 7 

4 4 

4 5 

4.0 

3 9 

3 9 

4.  1 

5. 6 

5.  1 

7 4 

4 3 

1 45 

4.0 

3 95 

4.0 

4. 1 

4.3 

4 4 

4.0 

N<»te.  Iccconditlons  January  I to  Man’h  3»aml  SovcmiNt 22  to  I>*>ci'mla*r31.  let*  thlckncff.s«*8  wore 
rworij**<l  afi  lollowa: 

Thickueim  of  ice. 


January  tO.  17.  ami  20. 

January  23 

January  ^ 

February  I 

February  A 

Februarj*  7 

February  10  and  14  — 
February  10  and  22 


alee  gorged. 


Frbniary  25  and  >. . . 
March  4.  .h.  12,  lb.  and  l‘.L 

.Man-h  22  am!  25 

Miirrli  2S 

March  30 

SovcmlaT  22 

IbH'cmla’r  ‘TA. . 


^ Ice  0.5  foot  thick. 


Thlcknc.Hs. 


1.  2 
l.O 

-S 

.0 


(o) 

(fr) 


Google 
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SURFACE  WATER  SUPPLY,  1906. 

Ratimj  tablf  for  Hrnr  Rirrr  ill  IHnijli . Idalui.  for  I'lO  i tfioti. 


Okot 
height - 

niR< 

churpiv 
i — . 

Cam 

Tipight. 

Diit- 

charge. 

lieignt. 

Dis- 

flvargp. 

Gage 

hcigdl. 

Dis- 

charge. 

(!hW 

lieignt. 

Dis- 

cliarpe. 

Feet, 

Sec.^ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

3. 10 

no 

3.00 

260  1 

4.  70 

590 

5.50 

1.020 

6.00 

1.910 

3.20 

75 

4.00 

2ft5 

4.  RO 

635 

5.60 

1,085 

6.x 

2,  OX 

3.30 

90 

4.  10 

330 

4.90 

085 

5.70 

1,15.5 

7.x 

2,275 

3.40 

110 

4.20 

370 

5.00 

740 

5.  HO 

1,2X 

! 7.x 

2.455 

3.50 

135 

4.x 

410  1 

5. 10 

790 

5.90 

1,300 

7.40 

2,635 

3.60 

160 

4.40 

455 

5.20 

S40 

6.x 

1,375 

7.  (iO 

2. 815 

3.70 

190 

1 4.50 

m ■ 

5.x 

Ha5 

0.x 

1,550 

7.x 

2.995 

3.  HO 

225 

4.  (iO 

540 

5.40 

965 

6.  40 

i,rx 

K.X 

3 175 

Notr.— Thi‘  above  table  Is  applicable  only  for  on»*n-chaiinel  conditions.  It  is  based  upon  13  discharire 
measurements  made  during  1903-I90i»,  and  is  well  dofinid  l>etw<'«*n  gage  heights  3.30  feet  and  7.40  f****!. 
Above  gage  height  0.10  f^sd  the  rating  curve  is  a tangent,  the  dlfterencv  Iwlng  W)  per  U*nth. 

Monthly  di^clhargt  of  Bear  River  at  Dingle,  Idaho,  for  1906. 


BEAR  RIVER  NEAR  PRESTON,  IDAHO. 


This  station  was  established  October  11,  1889.  It  is  located  about 
6 miles  from  Preston,  Idaho,  10  miles  north  of  the  Idaho-l'tah  bound- 
ary line  and  about  .‘100  feet  below  the  county  road  crossing;  at  the 
old  bridije  of  the  Oregon  Short  Line  Kailroad.  'Phe  data  collected 
at  this  station  are  of  e.xtreme  importance  as  showin*;  the  amount  of 
water  that  pa.ss«‘s  from  Idaho  into  Utah  and  will  be  of  i;reat  value  in 
the  final  adjudication  of  water  rifjhts  on  the  stream.  The  condi- 
tions at  this  station  and  the  bench  marks  are  descrihed  in  Water- 
Su])])ly  Paper  No.  170,  pa{;e  22,  where  are  given  also  references  to 
publications  that  contain  data  for  previous  years. 

DMuirge  measurements  of  Bear  River  near  Preston,  Idaho,  in  1906. 


Date. 

Hydrographur. 

Width. 

n*H  of 
section. 

Gagi*  1 
] height.  ! 

D<> 

1 chargi*. 

February  24  . . 

,5prll  12 

.\Iay  23 

, \V.  G.  Swendwn 

II . S.  Kleiiischinldl 

. Thus.  (Irlevu,  jr 

Feet 
1S4 
19S  ' 
XI  1 
.1  i:it 

Sg.  ft. 
3X 
00.5 
772 
X7 

1 Feet. 

1 i 

' 3.41  ' 

3.79  , 

Sec.-ft. 

2.  450 
, 3.110 

tiS7 

' 1 
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Thiily  (jag*  height,  in  fret,  of  Bnir  Riitr  ruar  Prcnton,  Idaho,  for  igttfi. 


Day. 

.Ian. 

Feb. 

Mar.  t 

Apr.  1 May. 

June. 

July. 

A il(f  ■ 

Si.pt. 

(H'i. 

Nov. 

Dec. 

1 

1.40 

i 

1.25 

2.  70  3.  20 

4.44 

2.78 

i.:m 

1.85 

1.30 

i.;« 

1.30 

2 

1.35 

1.20 

2.  70  3. 12 

4.40 

2.68 

i.:« 

1.85 

1.05 

1.55 

1.55 

J 

l..*{5 

1.20 

2.55  2.95 

4.40 

2.58 

1.28 

1.85 

1.04 

1.55 

1.36 

4 

1.30 

1.20 

2.  50  3. 00 

4.  42 

2.  52 

1.22 

1.  W 

1.04 

1.  55 

1.07 

a 

1.40 

1.20 

2.58  3.00 

4.48 

2.50 

1.20 

I.M) 

1.04 

1.55 

1.07 

ij 

. . 2 1<)  , 

1.35 

1.22 

2. 62  2. 95 

4.70 

2.42 

1. 15 

1.75 

1.04 

1.55 

1.07 

7. 

1.  52 

1.22 

2.  VO  2. 90 

4.68 

3.32 

1.10 

1.75 

1.04 

1.55 

1.07 

s 

1.68 

1.25 

3. 35  2. 90 

4.58 

2.22 

1. 10 

1.75 

1.24 

1.55 

1.07 

9 

1.40 

1.30 

3.  42  i 2. 90 

4.  50 

2.30 

1.05 

1.75 

1.45 

1.55 

1.07 

10 

1.‘20 

1 30 

3. 0)  ! 2. 90 

4.  48 

2.28 

1.00 

1.75 

1.45 

1.55 

1.07 

U 

1. 12 

1.30 

3.  m 2. 90 

4.38 

2.23 

1.00 

1.75 

1.24 

1.56 

1.07 

12 

3.01) 

1.05 

l.W 

3.  40  2. 00 

4. 25 

2. 18 

1.00 

1.70 

1.04 

1.S5 

1.07 

13 

1.05 

1.30 

3.  40  3. 28 

4. 12 

2. 10 

.95 

1.65 

1.04 

1.55 

1.07 

14 

I 

l.Ot) 

1.30  1 

3.  52  3.  40 

4.05  : 

2. 10 

.90 

1.68 

1.04 

1.55 

1.07 

15 

1.05 

1.30  ' 

3. 65  3. 82 

4.00  ' 

2. 10 

.90 

1.70 

1.04 

1.55 

1.07 

16 

' 

1. 12 

1.30  ' 

3.70  3.88 

a 95  1 

2.08 

.85 

1.60 

1.04 

1.55 

1.07 

17 

1.20 

1.35 

3.82  3.80 

a 85 

2.00 

.85 

1.06 

1.04 

1.55 

1.07 

18 

1.20 

1.35 

3.ri  3.80 

3.80  ' 

1.95 

.85 

1.06 

1.04 

1.07 

1.07 

19 

1.38 

1.60  1 

3.  70  ; 3. 80 

3.72  1 

1.88 

.85 

1.30 

1.04 

1.07 

1.07 

•JO.* 

1.60 

1.35 

1.60 

3.62  ! 3.80 

3.68  1 

1.80 

.85 

1.55 

1.04 

1.07 

1.07 

21 

l.fiO 

1.35 

1.40 

3.60  ^ 3.80 

a52 

1.75 

.90 

1.55 

1.04 

1.07 

1.07 

22 

1.02 

1.30 

1.  40 

3.52  , 3.80 

a 32 

1.70 

.05 

1.30 

1.04 

1.07 

1.07 

23 

1. 35 

1.26 

1.55 

3.50  1 3.80 

3.30 

1.65 

1.02 

I.a5 

1.04 

1.07 

1.07 

24 

. 1.30 

1.25 

l.f« 

3.  50  1 3.  85 

a:)o 

l.W 

1.05 

1.05 

1.04 

1.07 

1.07 

25. . 

1.25 

1.25 

2. 24 

3.45  4-00 

3.32 

i.eo 

1.06 

1.05 

1.04 

1.07 

1.07 

26 

1.30  1 

1.25 

2. 15  1 

3.  42  4 20 

3.28 

1.60 

1.68 

1.05 

1.04 

1.07 

1.75 

27 

. . 1.  M ' 

1.25 

1.90 

3.  40  4.  42 

a IK 

l.U) 

l.?2 

1.05 

1.04 

1.07 

1.08 

■£t 

1.40 

1.25 

1.92 

3.32  4. 58 

3 08 

1.58 

1.78 

1.05 

1.04 

i.as 

1.75 

29. . . . 

1.30 

1.95 

3.20  4.50 

2.9H 

1.52 

1.H6 

1.55 

1.04 

1.05 

1.41 

X> 

1.2(*l 

1.98 

3. 20  4.  60 

2.88 

1.48 

l.HS 

1..W 

1 04 

1.0.5 

1.36 

31 

..  1.40 

2.20 

, < 

1.40 

1.85 

1.04 

1.65 



- . . 





Note.  — Uiver  frozen  January  1 to  19,  Fobniary  7 to  U).  umt  Nov«‘ml»or  IH  to  27.  January  13  the 
Ux  was  l.ldfeot  thick,  and  the  .Stream  waa  nearly  nilcd  with  mvdle  Uv. 


Hating  table  for  Hear  River  jiear  J^reaton,  Idaho,  for  i90b-(i. 


<>a^ 

heignt. 

Dis- 

charge. 

Gage 

lieight. 

Dis- 

ehai*ge. 

Gage 
, lieignt. 

Dls-  ' 
ehar^.  > 

Gage 

height. 

Din- 

charge. 

1;  OBiJe 

ji  height. 

Dls- 

charge. 

Feet. 

Sfc.-ff. 

, Feet. 

Sec. -/I. 

* Feel. 

Sec.-ft. 

Feet. 

Sec.-ft. 

;l 

Feet. 

Sec. 'ft. 

0..'iQ 

15H 

1 1.2U 

418 

1 l.iiO 

8.V> 

2.<J0 

1..510 

:i.  60 

2,840 

.00 

186 

i.:io 

4riH 

i 2 -00 

9.15 

2 70 

1.630 

,1 

3.80 

3,150 

.70 

217 

r 1.40 

522 

2.10 

1.020 

2.80 

1,750 

1 

4 00 

3.470 

.80 

251 

' 1.50 

.580 

2.20 

1,110 

2.90 

1,870 

4.20 

3,800 

90 

288 

, i.liO 

«i42 

, 2.30 

1,205 

3. 00 

l.9tK) 

4 40 

4,140 

1.00 

:J28 

1.70 

708 

1 2.  40 

i.:ioo 

3. 20 

2.2<j0 

4 60 

4.480 

1 10 

371 

1 80 

! 

779 

; 2.M 

1,400 

3.  40 

2,.'»40 

Note.— The  uIkivc  table  ia  nnpli(*able  only  (or  o(>en*ohunni>l  (Minditiona.  It  baaed  u|»on  diw'hurgc 
uieaauremcQts  made  during  19Qi-I9Uti.  and  ia  well  deOned. 
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SURFACE  WATER  SUPPLY,  IfKW. 


^fonthhJ  fiischanjf  of  Brnr  Hivir  mar  Preston,  Idaho,  for  J906 

[I>riiinuf$(' 4..VX)  8quurc 


Month. 

Discharge  in  sccontl-feet.  j 

Total  In 
acn‘-f«'t. 

Kmi-otT. 

Maximum. 1 

1 Miniiiimn.  1 

Mean.  1 

1 

1 Sec.-fl.  i)cr ! 
1 sq.niile. 

i r>cpth  in 
1 inches. 

January  20~;il 

(155 

443  > 

52:1 

12.400 

0. 110 

0.05 

Fcbniurv 

(i«5  ; 

; 350 

459  ; 

25,.'j0()  i 

.102  1 

1 .11 

March 

I.HjO 

4IK 

007 

37.:U)0  1 

.135 

. 10 

April 

.3,I8U 

l.«JU  1 

2,430 

145.000 

.540 

.00 

May 

4.4hO 

1.K70  1 

2,870 

170,000 

.(•wlH 

.74 

June 

I 4.65U 

1,850  : 

3.:i50 

190.000  ' 

.744 

! .83 

Julv 

2.4.30 

1 522  ■ 

1.020 

02.700 

.'227 

.26 

August 

817 

1 270 

42H 

1 

.09T» 

1 R 

8epteml>yr 

817 

350 

m 

1 35.900 

. 134 

. 15 

October ' 

551 

345 

:m 

22.(i00  1 

.082 

.09 

NovemlHT 

flit 

1 3.t0  I 

49(> 

20.  .500  1 

.110 

.12 

December 

744 

1 .-iss  ■ 

420 

25.  WW 

.09:1 

. 11 

The  peritMl 

4,(150 

270 

1.180  1 

. 79S,OnO  1 

2ti2 

1 

:i.  33 

Note.— The  open-channel  rating  was  applied  to  the  froren  |>eriods  without  correction,  and  the  al>ove 
values  are  Ibihle  lo  further  error  during  the  winter  peritnl  owing  to  uncertainty  n^ardlng  the  ice  con- 
ditions. 


HKAU  UIVF:H  near  rOl.LINSTOX,  TTAH. 

This  station  was  ostahlished  Juh^  1 , LSSt).  It  is  located  6 miles  from 
Clollinston  station  on  the  Oregon  Short  Line  Kailriaul,  about  one- 
fourth  mile  below  the  electric-])ower  plant  in  Bear  River  Canyon,  and 
is  at  the  lower  end  of  the  canyon  separating  ('ache  and  Great  Salt  Lake 
valleys,  at  a point  below  all  diversion  from  the  stream.  It  shows  the 
amount  of  unappropriated  water  that  is  discharged  as  waste  into 
Great  Salt  Lake.  The  conditions  at  this  station  ami  the  bench  marks 
are  described  in  Water-Su])pl_v  Paper  Xo.  176,  ]>age  25,  where  are  given 
al.so  references  to  pid)lications  that  contain  data  for  previous  years. 


Itiiiiharyr  mtaxurenientx  of  Bmr  Rit  er  tuar  Collinston,  Utah,  in  190(1. 


Date. 

. ! 

ilydrographor.  j Width.. 

\ rea  of  j 
tjcctlon. 

(7  age  1 
height.  [ 

Dis- 

charge. 

1 f'rrt.  1 

9q./(.  1 

Frrf. 

Sec.-ft. 

February  22. . . 

W.  Q.  Swendsen 1 272  1 

598 

2 05 

1.4<« 

Mav  23 

Thos.  (Irieve.  Jr. 2H8  ! 

1,120  ! 

4.30  . 

4,420 

Jurie  20 

do 290  ; 

1.180 

4. 35 

4,060 

July  2»< 

do 208  , 

j 

1.25 

021 

.1 
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Daily  yaye  height,  in  fret,  of  Hear  Hirer  near  t'oUiiMlon,  Utah,  for  1906. 


Day. 

Jan. 

Mar.  Apr.  | .May. 

June. 

July.  Aug.  Sept. 

Oot. 

Nov.  ! Dec. 

1 

, 

1.35 

1.  4 

1.85  3.a5  3.8 

6 75 

3. 15  . 2. 1 

1.9 

<> 

1.4.5 

1.75  3.4  3.75 

685 

60  

3 

1.4 

1.4.1 

1.7  3.5  3.5 

6 65 

2.85  



1.85  

4 

1.  4 

1.45 

1.6  3.25  3.8 

6 45 

2.7  .1 

5 5 

9 .*W  1 1. 

6 

1.5 

l.tvs  .1.1  S.6 

65 

2.45  

1.65 

T 

1.3 

1.  4 

1. 7 3. 2 3.  66 

65 

2. 3 



9 

1.2 

1.35 

1.75  3.55  3.55 

66 

1.96  . . 

ID 

1.  15 

1.  4 

1.8  3.K5  3.55 

1.85  

1.(1  

11 

1.2 

1.4 

1.95  3.85  3.6 

63 

2.  1 

12 

1.2A 

1.45 

1.95  4.05  3.6 

6 1 

i.a5  

13. 

1.25 

1.45 

2. 65  3. 95  3.  7 

4.95 

1.0  

1.65 

11 

1.3 

1.5 

2. 7 3. 85  3. 

4.0 

1.8  

13 

1..^3 

l.fi 

2. 3 3. 85  4.  1 

4 85 

1.75  2.25 

2. 05 

16 

1.8 

3. 9 4. 3 

4.  75 

1.7  

IT 

4 75 

IS 

l.H  11.5  1$ 

4.7 

1.55  1 

19 

1.2 

1.8  4.25  4.45 

4.5 

1.65  ; 

. 

30 

1. 15 

1.8  4.25  4 35 

4. 35 

I.. 65 

1.  7 

21 

1. 15 

2. 15 

1.8  4.2  4.25 

4.  15 

1.5  . . .1 

a 

1.8 

2. 1 

1.85  1 4.15  4.25 

3. 95 

1 1.8 

2. 0 

23 

2.0 

2. 1 4. 1 4. 2 

3.85 

2.3  1 

24 

l.ti 

1.05 

2. 45  4. 2 4. 2 

3.(V5 

1 

1.75  

23.,  .. 

1.  55 

1.95 

3. 3 4. 25  4. 25 

3.5 

2.2  i-  

26. 

l.O 

3.8  4.3  4.35 

3,  45 

1 2.5 

37 

1.75 

l.K 

3.  55  4.  25  4.  4 

6 35 

1 s 

2S. 

1.  5 

1.8 

3.3  4.05  4.7 

3.3 

3. 25 

1-6.5 

30. 

1.4 

2. 9 3. 55  6 25 

3. 15 

31 

1.4 

2.  n .1.  .w 

Notk.—  IU*ar  Kiver  «»Mom  fnvw'g  ovrr  at  this  station.  th*‘  only  Uv  romlitions  >M'in{^n  narrow  strip 
of  ioo  along  o»(‘h  iiank  during  l>»x'»*ml)pr  and  .laniiarj'. 


Rating  tabU  for  Bmr  Rirrr  ntar  Collinston,  Utnit.  for 


Gage  1 

' Dis- 

! <.aRP 

Dls-  Ga^  I 

1 eharge.  .height.' 

l)is> 

i Gage 
height.  1 

Di.s-  ' 

1 G.aw  i 
height.  1 

1 

, Dls-  ! 

lieighl. 

charge.  , 

! lieight . 

chanre. 

charge. 

1 charge,  j 

1 Fret. 

Sec.-ft. 

Fret. 

■ Sec.-ft.  Ij  Feet.  I 

! Sec.-ft. 

Feet.  \ 

: Sec.-ft.  ■ 

i Frrt. 

Sec.-ft. 

\.  10 

:.50 

l.txi  ! 

1 1,315  1 2.70  1 

2, 190 

3.  .50 

, .3,650 

4.  ('>0 

4.960  1 

1.20 

620 

2. 00 

1 l.s20  1 2.80 

2.:»X) 

3.  (iO  1 

3.390 

4.  81) 

5.  .300  ' 

, 1.30 

705 

2.10  1 

1.630  1 2.00  ; 

2.  ..20 

3.70  1 

1 3,530 

.5.  00 

5.  (»40  1 

' l.-to 

S05 

1 2.20  1 

1 l.r.40  1 6 00 

2.  .650 

3.80 

.3. 670 

6 20 

I 5.980 

1.50 

005 

i 2.30  1 

1.750  ; 6 10  ; 

2.  (iOO  i 

3. 90 

3.820 

6 40 

i 6.320 

1.60 

1 . nu5 

1 2.40 

i.sm  |l  .1.20  1 

2.830 

4.00  : 

3. 980 

5. 60 

' 6. 660 

1.70 

1.105 

, 2.50 

1.970  !;  6 30 

2.970  1 

4.20  1 

1 4.;g)o 

1 5. 80 

' 7.000 

l.W) 

1.210 

: 2.60 

2.080  Ij  6 40 

3.  MO 

4.40  1 

1 4.620 

I 

1 

!■ 

! 1 

Note.— Thi’  al»ov<*  l is  applioablo  only  for  op*n-ohanin’l  conilltions.  It  is  hasoii  upon  dischargr 

nmsuremonls  niado  during  I9(i4-  tOOC*.  amt  is  well  dohiiiMl. 

.\fonlhly  fti^chargf  of  Ruar  Rirrr  mar  ( 'olliujtton,  rtah./or  lUOd. 

[Drainago  area,  (>.000  square  miles.) 


l>is<*harK«*  In  s4>eond-h*et.  \ Kim*off. 


Month. 

' Maximum. 

: Minimum. 

.Mi'un.  ^ 

1 Total  in 

aen'-fis't. 

j 

' Si-c.-ft.  per 
1 sq.  mikt. 

Depth  In 
i inches. 

January 

1.210 

.5K5 

783 

48. 100 

1 0. 1.30 

1 0. 15 

Februao' 

1 . .5W) 

765 

1. 100 

, 61.100 

. 183  : 

; . 19 

March 

3.676  ! 

],<J0O 

1 . 700  1 

1 105.000 

.283  1 

1 .61 

April 

4.460 

2,620  1 

3.700 

220.000 

.617 

.(•9 

iUy 

6. 686  1 

3.250  1 

4.210 

! 259.  (NM) 

.702  1 

.81 

June 

7.0S6 

2.760  1 

5.090 

3a3.000 

.848 

.95 

July  1-21 

2.760  1 

oa5 ' 

I . .5.30 

(3.700 

. 2.55 

.2t) 

The  p»*riod 

-1 

l.<NiO.(.)00 

1 


Note.— Values  for  Januar>'  and  February  may  be  slightly  aflwted  liy  ic<*. 


Digitized  by  Google 


26 


SURFACE  WATER  SUPPLY,  1906. 


I/)OAN  RIVER  NEAR  U)GAN,  UTAH. 

Ijogau  Kivor  risp.s  on  the  west  slope  of  Bear  River  Range,  flows 
southwest,  then  northwest,  and  unites  with  Bear  River  near  Beii.son. 
Utah.  The  entire  basin  is  rough  and  nigged,  the  elevations  ranging 
from  4,500  to  0,000  feet,  and  the  stream  being  confined  largely  to  a 
steep  and  rough  channel  in  a comparativeh'  narrow  canyon.  Prob- 
ably three-fourths  of  the  precipitation  in  the  basin  is  snow,  the  melt- 
ing of  which  forms  the  chief  .source  of  supply  for  the  spring  and  early 
.summer  flow.  The  late  summer  and  winter  flow  is  derived  chiefly 
from  springs,  which  are  well  distributed  over  the  basin.  In  its  upper 
course  the  stream  has  numerous  small  tributaries,  all  short  and  swift. 
Temple  Fork  and  South  Fork,  which  enter  the  river  about  10  ami  15 
miles,  respi'ctively,  above  the  gaging  station,  are  perennial  streams 
and  furnish  from  one-third  to  one-fourth  of  the  total  flow.  Bla<-k- 
smith  Fork  comes  in  below  the  gaging  station.  There  is  no  storagt' 
on  the  stream  at  present.  The  entire  flow,  after  being  utilized  to 
furnish  power  at  two  electric  plants  near  the  mouth  of  the  canyon,  is 
u.sed  for  irrigation. 

\ gaging  station  was  established  June  1,  1896,  about  2 miles  east 
of  the  city  of  Logan,  near  the  mouth  of  the  canyon.  It  was  di.scon- 
tinued  July  IS,  1903,  and  reestablished  ,\pril  13,  1!K)4,  at  a point 
along  the  canyon  road  about  50  feet  below  the  highwaj'  bridge,  at 
the  mouth  of  the  canyon,  800  feet  below  the  Hercules  power  house 
and  about  l.OtK)  feet  above  the  old  gaging  station.  The  conditions 
at  this  station  and  the  bench  marks  are  ile.scribed  in  Vi'ater-Snpjily 
Paper  No.  170,  page  28,  where  are  given  also  references  to  publica- 
tions that  contain  data  for  previous  years. 

About  May  1.  1906,  this  station  was  move<l  by  the  Telluride  Power 
(’ompany  to  a point  about  400  feet  ilownstream.  The  gage  is  a 4 by 
0 inch  timber  graduateil  to  feet  and  tenths.  It  is  set  in  an  inclined 
position  and  is  directly  under  the  cable. 

The  description  of  the  channel  conditions,  etc.,  is  iiractically  the 
.same  as  given  for  the  old  station. 


ffisrhanjr  tnenjturniieiifM 

(if  LiHjnn  Hirer. 

near 

(’tah.  in  I90fi. 

Dutt'. 

\ 

MytlrojfrHphtT. 

Width. 

.\roa  of 
aection.  | 

Gapp  ! 
1 heipht. 

Dis- 

charpc. 

\wn\. 

1 

Fret. 

Sq.ft. 

^ Feel. 

Ster.-ft. 

Fobnian*  23 

. W.  0.  Swf'n'Iwn 

3l> 

l.«3  , 

m 

April  11 . . .. 
Mays 

...J  II.  S.  Kloinsrhiiuilt . . . 

r»7 

IM.0 

2.24  , 

244 

4<) 

a'i.o 

2.M)  1 

.W 

Mav23 

’ Thos.  GritHv,  jr 

tin 

130 

127  1 

779 

Jiirio  21 

do 

w 

130 

3.;» 

779 

July  27 

...J do 

1 

77.  i 

1 

2.53 

268 
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Daily  gage  hrighf,  in  feet,  of  Logan  River  near  Logan,  Utah,  for  JfMJH. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Juno. 

July, 

Aug. 

Sept. 

Nov. 

Dec. 

1 

1.80 

1.83 

1.82 

2.06 

2.45 

3.45 

310 

3 41 

2..T3 

319 

310 

315 

2 

1.75 

1,85 

1.83 

2.02 

2.48 

340 

310 

3 40 

2.33 

2.20 

308 

2. 10 

3 

1. 85 

I.M 

1.80 

1,97 

2.60 

340 

310 

2.  40 

3 33 

3.V 

3 10 

3 15 

4 

1.85 

1.75 

I.R> 

1.93 

2.70 

3 42 

3.08 

3 40 

3 32 

322 

305 

3 35 

5 

1.85 

1.82 

1.79 

1.85 

2.78 

3.  42' 

302 

3 38 

3 31 

3 20 

3 08 

2.20 

6 

1.83 

1.75 

1.74 

2.04 

2,80 

350 

3 00 

3 88 

3 30 

2. 15 

2.  2t) 

315 

7 

1.S3 

1.72 

1.75 

2.09 

2.78 

342 

390 

2.35 

330 

2. 15 

3 10 

3 15 

8 

1,83 

1.78 

1.78 

2.15 

2.85 

340 

2.80 

3 3.5 

2.  30 

320 

300 

2. 15 

9 

1.86 

1.84 

1.78 

2.20 

2.98 

3 38 

3 85 

2.32 

329 

320 

3 00 

3 15 

10 

1.89 

1.84 

1.79 

2.20 

3.02 

3 35 

2.90 

3S2 

328 

320 

10 

3 15 

11 

1.86 

1.66 

1.80 

2.22 

3. 10 

3 40 

383 

3 32 

2.25 

3 15 

3 00 

3 15 

12 

1.90 

1.82 

1.80 

2.20 

3.18 

3 52 

3 80 

3 32 

3 35 

315 

2.00  1 

3 15 

13 

1.83 

1.84 

1.90 

2.20 

3.98 

3 35 

380 

3 32 

3 35 

3 13 

310 

315 

14 

1.85 

1.85 

1.80 

Z21 

3.08 

357 

3 75 

3 48 

3 35 

313 

3 30 

2. 15 

IS 

\.70 

1.85 

1.&5 

Z20 

3.10 

360 

370 

2.30 

2.28 

3 JO 

330 

3 10 

16 

1.83 

1.86 

1.73 

2.23 

aoo 

3ti0 

370 

328 

3 23 

3 00 

2.  (K) 

3 10 

17 

l.W 

1.85 

1.73 

2.32 

2.90 

3.55 

3 70 

328 

323 

3 05 

3 10 

3 10 

18 

1.88 

1.85 

1.77 

2.45 

2.85 

3.50 

3 65 

3 35 

2.23 

3 05 

1.90 

2.  10 

19 

1.93 

1.86 

1.79 

2.  42 

2.87 

3 45 

3 60 

2.28 

3 21 

2.20 

1.90 

315 

20 

2.08 

1.77 

1.79 

2.45 

3.00 

3 42 

360 

3 30 

320 

3 00 

3 00 

2.20 

21 

1.70 

1.78 

1.80 

2.45 

3.03 

3 40 

358 

355 

2.20 

300 

2.00 

315 

22 

1.73 

1.79 

1.80 

2.52 

3. 10 

340 

355 

•2.«) 

3 30 

310 

2. 10 

2. 15 

a 

1.90 

1.83 

If  81 

2.47 

3. 13 

338 

355 

3 45 

330 

320 

305 

3 10 

24 

1.8.5 

1.74 

1.81 

2.48 

3.  40 

3.35 

3.52 

3 43 

3 22 

350 

31(7 

3 in 

25 

1.83 

1.85 

1.93 

2.5.5 

3.41 

3.2(1 

3.52 

3 39 

3 21 

3 20 

2.20 

3 10 

26 

1.83 

1.80 

1.93 

2.47 

3.40 

318 

350 

3 38 

3 21 

3 20 

3 20 

3 20 

27 

1.83 

I.H4 

1.93 

2.40 

3.60 

3 20 

2.50 

2.38 

2.21 

3 20 

3 20 

3 15 

28 

1.85 

1.81 

l.W) 

2.38 

3.80 

3.22 

3 48 

3 37 

2. 19 

2.20 

320 

3 20 

29 

1.80 

1.93 

2.37 

3.70 

3. 15 

2.45 

■ 3.^5 

2. 18 

2. 15 

2.20 

2. 15 

30 

31.  . 

1.79 

l.W) 

2.00 
2. 00 

2.42 

3.55 

3.50 

3 13 

2.45 
3 45 

3 34 
3.33 

2.20 

3 20 
3 10 

3 15 

3 15 

Kote.— Stri*am  di>o«  not  frww'  at  this  point  during  wlnt^'r  months;  5 wpft  flowing  into 

the  river  from  the  cwnal  Novrmber  H to  PcivmU'r  31. 


Ratintj  table  for  Logan  River  mar  Loyan,  Utah^for  1it06. 


(•an 

l)i»- 

(•a^ 

Dis-  1 

' (luge 

Dis- 

h  Gage 

Dis- 

Gage 

Dis- 

height. 

j charge. 

height. 

charge. 

, height. 

charge. 

height. ' 

charge. 

height. 

charge. 

Fret. 

Stc.gi. 

Feet. 

Sec.-ft. 

Feet. 

Sec.’ff. 

Feet. 

Sec.-ft. 

Fret. 

Sec.-ft. 

1.60 

30 

3 10 

m 

360 

410 

3.10 

6/2 

3.60 

964 

1.70 

60 

320 

232 

3 70 

460 

1 3.20 

728 

3. 70 

1,026 

1.80 

92 

3 30 

274 

2.80 

510 

Ij  3.30 

786 

3.80 

1.088 

1.90 

124 

3 4(i 

318 

2.90 

562 

3.40 

844 

300 

158 

2.50 

:162 

, 3.00 

fd6 

3.50 

(«i4 

I. 


Note.— The  alKive  table  ia  applicaiile  only  for  opnn*channel  conditions.  It  is  l>as<Hl  upon  6 discharge 
naeaaurpnienls  made  during  liiOfi  and  is  fairly  well  defined. 

Monthly  dinrharge  of  Ijogan  River  near  htgan,  Utah,  for  1906. 

[Drainage  area.  218  square  miles.] 


Discharge  in  second-feol . j Kim-off. 


Month. 

Maximum.^  Minimum.  ^ 

Mean. 

acre-feet. 

^ Sec. -ft.  per 
sq.  mile. 

Depth  In 
inches. 

Janitaiy 

1 187  ' 

tiO 

104 

6, 400 

0.477  j 

0.55 

{■ebruary 

111  : 

66  1 

95 

.5, '280 

.436  ' 

.45 

March 

158  1 

70 

102 

6,270 

1 .468 

.54 

April 

108 

263 

15,000 

1.21 

1.35 

'••y 

1,090 

340  , 

663 

40,  «X) 

3.04 

.150 

Jon#» 

901  j 

689  1 

843 

50,200  ; 

a 87 

4.32 

July 

672 

.340 

476 

29,300  1 

2.18  1 

2. 51 

.\ugust 

552 

253  1 

312 

19,200 

1.43  . 

1. 6.5 

September 

287  j 

324 

256 

15,200 

1.17  1 

1.30 

‘Ictoher 

362  1 

158 

218 

13,400 

1.00 

1. 15 

November 

274  1 

124 

193 

11,500 

.m 

.99 

December 

253  ; 

191 

212 

13,000 

.972 

1.12 

The  year 

!,(««' 

ro 

311 

22ii,000 

1.43 

10.43 

These  discharges  do  not  include  the  fiow  of  Logan,  Hyde  Park,  and  Smithfleld  canal,  which  diverts 
watarabove  the  station. 
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SURFACE  WATER  SUPPLY,  1906. 


BLACKSMITH  FORK  NEAR  HYRUM,  CTTAH. 

This  stream  rises  on  the  western  slojie  of  the  Bear  River  Range 
and  flows  southwest  and  then  norf  Invest  into  Logan  River.  The 
drainage  basin  of  the  tributary'  is  in  ever}’  way  similar  to  that  of  the 
main  stream.  Only  the  flood  and  winter  discharge,  however,  reaches 
the  Logan,  the  entire  spring  and  summer  flow  being  used  for  irriga- 
tion on  the  tillable  lands  below  the  gaging  station. 

The  gaging  station  was  established  July  19,  1900,  near  the  tollgate 
in  the  mouth  of  the  canyon  near  ILtuiu,  Utah,  which  is  the  neare.'t 
ixjst-office.  The  station  was  di.scontinued  December  31,  1902,  and 
reestablished  May  16,  1904,  about  1,000  feet  downstream  from  the 
tollgate  and  800  feet  above  the  Hyrum  city  electric-power  plant.  A 
station  is  also  maintained  at  the  power-plant  race.  The  coiulitions 
at  this  station  and  the  bench  marks  arc  described  in  Water-Supply 
Paper  No.  176,  page  31,  where  are  given  also  references  to  publica- 
tions contain  data  for  previous  years. 


IHsvhargr  measnrcuu  nts  of  Hlarkxmith  Fork  near  IJyhim,  I'lah,  in  1906. 
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Rating  table  for  Blaehmith  Fork  near  Hyrum.  Utah,  for  1906. 
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The  above  table  Is  applicable*  only  for  own-channel  conditions.  It  is  based  upon  7 disehurgi' 
measun'ments  made  during  and  is  v>Vlt  deflned. 


Monthly  iii»rharye  of  lilarlamiih  Fork  near  Hyrum,  Utah,  for  19t>6. 
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BLACK.SMITII  FORK  POWER  PLANT  RACE,  NEAR  HYRI  M,  I TAII. 

Tliis  station  whs  pstablislicil  May  16,  1004,  for  the  purpose  of  a-scer- 
tainin<r  tlio  amount  of  water  diverted  around  tlie  regular  <;a<;in{' 
station  at  tlie  tollpite  and  tlius  determininf'  tlie  total  flow  of  the 
stream  at  that  [)oint.  It  is  located  about  600  feet  down  the  canyon 
road  from  the  tollfiate  at  the  mouth  of  the  canyon,  about  200  feet 
ix’low  the  head  of  the  canal  or  race,  and  about  .">00  feet  south  of  tlie 
river  station.  The  conditions  at  this  station  and  the  bench  markj 
are  de.scrihed  in  Water-vSupply  Paper  No.  176,  page  H3,  where  are 
given  also  references  to  publications  that  contain  data  for  previous 
years. 

Durhfrrye  menBuremenl*  of  lilaekeomth  Fork  fxm  er  plant  rare  near  Hyrum.  Utah,  in  1906. 
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SURFACE  WATER  SUPPLY,  1906, 


Daily  gaqrhnghl.  infer!,  of  Hlarkumilh  Fork  pourr  plant  rare  near  llyrum.  T'tah.for  IHOfi. 
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Note.  -LIttIp  or  no  ice  forms  in  the  stream. 


Hating  table  for  Blarhnnith  Fork  pourr-plant  rave  near  Hyrum.  Utah,  for  190o-ti. 
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Note.— TIm*  al>ove  lalile  is  applicable  only  for  (>i)en-chnnnel  conditions.  It  Is  basofl  upon  II  dlecbance 
measure  men  Is  made  durinij  IDfHlWi  and  Is  fairly  well  defined. 

Monthly  di^rhargt  of  Blacksmith  Fork  power-plant  rare  nrar  Hyrum.  Utah,  for  190€. 
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AVKHKR  KIVKK  BASIX. 

DESCRIPTION  OK  BASIN. 

Weber  River  ri.ses  on  the  northern  .slope  of  the  rinta  Mountains 
and  flows  in  a tortuous  eour.se  northwe.stwaril  into  (Ireat  i^alt  Lake. 

The  upper  portion  of  the  ba.sin  is  very  rough.  'Phe  highest  pi'aks, 
reaching  an  elevation  of  about  13, ()•••>  feet,  are  nm.s.ses  of  sandstone 
and  quartzite,  entirely  barren  of  vegetation  and  covens!  with  snow 
for  almost  the  entire  year.  Farther  down  the  prevailing  formation 
is  limestone,  overlain  with  sandstone  and  conglomerate.  A thin 
layer  of  soil  covers  the  basin  in  patches  and  su])])orts  small  groves  of 
fir  and  aspen.  There  are  no  extensive  forests,  meadows,  or  marshes. 

The  greater  part  of  the  precipitation  is  in  the  form  of  snow,  the  melt- 
ing of  which  is  the  chief  source  of  the  spring  flood  and  early  summer 
flow.  A large  part  of  the  normal  flow  is  derived  from  s|)rings,  which 
are  well  distributed  over  the  area.  .Numerous  tributaries,  all  .short 
and  confined  to  steep,  narrow  canyons,  enter  all  along  the  course. 

Between  Oakley  and  Crovden  the  river  traverses  a very  narrow 
valley  comprising  irrigated  farms.  The  principal  formation  over 
this  area  is  of  conglomerate  and  sandstone,  with  but  little  lo<ise 
and  porous  overlA*ing  soil  except  near  the  stream  bed,  where  the 
deposit  of  bowlders  and  soil  ranges  from  10  to  20  feet  in  depth. 

The  chief  tributaries  in  this  stretch  of  the  river  are  Beaver  ('reek, 
which  enters  from  the  .south  about  0 miles  below  Oakley  and  drains 
a rough  country  about  71  square  miles  in  extent;  Chalk  Creek,  from 
the  east,  which  drains  a rough,  dry  country,  about  24S  scjuare  miles 
in  area,  and  enters  the  Weber  15  miles  above  Croydon;  and  Lost 
Creek,  which  comes  in  from  the  east  at  a point  about  one-balf  mile 
above  the  Devils  Slide  gaging  station  and  has  a watershed  of  205 
square  miles.  Gaging  stations  are  maintained  near  the  mouth  of 
Chalk  and  Lost  creeks. 

Between  Croyden  and  Plain  City  the  stream  flows  in  a well-defined 
channel  through  a comparatively  narrow,  steej)  canyon,  with  occa- 
sional stretches  of  narrow  valley  containing  irrigated  farming  lands. 

The  rock  is  a porous  and  badly  fissured  sandstone  and  conglomerate, 
with  but  little  overlying  .soil.  Near  the  mouth  of  the  eanyon  the 
material  is  a very  rough  but  compact  limestone.  East  Creek,  which 
enters  near  ^forgan,  di.scharges  but  little  water  into  the  river,  as  its 
flow  is  completely  controlled  by  a storage  re.servoir  about  5 mih's 
above  its  mouth,  the  water  being  used  for  irrigation  in  the  Morgan 
Valley,  through  which  the  AVeber  flows.  After  leaving  the  Wasatch 
Range  the  Weber  enters  the  Great  Salt  T.ake  Valley,  through  which 
it  flows  in  a well-defined  channel  with  no  overflow. 

Ogden  River  joins  the  Weber  about  S miles  abovt^  Plain  City.  Tt 
drains  a rough  and  rugged  limestone  area,  3t>3  s(|uare  miles  in  extent, 
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ill  the  western  slopes  of  the  VVasateh  Kaiif'e.  Tlie  main  stream  and 
its  mimerons  short  tributaries  are  confined  to  steep,  narrow  canyons. 
The  entire  normal  How  of  the  stream  is  diverted  for  irri^jation  near 
the  foot  of  the  canyon  about  3 miles  above  the  mouth  of  the  river, 
after  heint;  used  for  the  development  of  power  by  the  Utah  Light 
and  Railway  Uompany.  The  flood  and  winter  flow,  therefore,  is 
all  that  reaches  the  Weber,  e.vcept  for  a small  amount  of  seepage 
from  the  irrigated  district.  The  city  of  Ogden  al.so  derives  its  water 
supiih'  from  Ogden  River. 

There  are  at  pre.sent  no  storage  nvservoirs  on  the  Weber,  but  a 
number  of  po.s.sibilities  e.xist. 

WKIIKK  RIVER  NEAR  OAKLEY,  UTAH. 

This  station  was  established  October  22,  1904.  It  is  locateil 
appro.ximately  200  feet  south  of  the  main  canyon  road,  about  .3  mile.s 
above  Oakley,  Utah,  and  is  above  all  diversions  to  the  Kamas  prairie 
region,  'riie  object  of  the  station  is  to  determine  the  amount  of 
water  available  for  diversion  through  the  low  Kamas  I’a.ss  into  Provo 
River,  which  is  a part  of  the  reclamation  scheme  in  the  development 
of  the  Weber  River  project.  The  conditions  at  this  station  and  the 
bench  marks  are  de.scribed  in  Water-Supply  Paper  No.  17fi,  page  3H, 
where  are  given  al.so  references  to  publications  that  contain  data  for 
previous  years. 

IHnrluinjt  mauuremenfs  of  Wfhvr  River  mar  (fakley,  Utah,  in  JUffO. 


^ llydragritpher. 

Width. 

A n‘a  of  j 
.•lection.  ' 

1 Gage  ! 
' height,  j 

DLi- 

thargi*. 

Jiinuan'  9 

Mav  31 

.\ugti.st  11 

W.  (i.  Swendwii 

11.  8.  Klein.4chmidt 

Thus.  Orievi',  jr 

. Feet.  1 
•...  4S.5 

, S'.  ( 

1 " 1 

Sq.ft. 

38.0 

140 

74 

1 

i Feet. 

5. 10 

i 5. 95  1 

i 4..W 

Sec. -ft. 

0 7 1 . y 

7fvH 

127 

a lev  1.55  (oet  thick.  gagt>  height  to  tup  of  ice  5.50  feot. 


Digitized  by  Google 
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Jhiily  <f<ige  heitjhi,  infcet^  of  HVfe<r  River  lu'ar  Oakley^  Utah,  for  Iit06. 


Day. 

Jan.  ' 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Auk. 

Si'pt. 

t)cl. 

Nov. 

lbs*. 

1.. 

1 

4.2 

4.83 

3.9 

.5.95 

4.6 

47 

4 25 

4 2 

4 6 

•> 

4.2 

4.9 

A.1 

5.9 

4.65 

4.7 

4 25 

4 2 

4 5 

3.. 

5.23 

4.5 

4.ft3 

4.2 

5.0 

A.1 

5.9 

4.  6.5 

4 25 

4.2 

4.  45 

4.  . 

4.2 

5.2 

A.  2 

4.  A 

4 6 

4 25 

4 2 

4.  13 

5.4 

6.4 

3. 8.5 

4. 6 

4 6 

4 25 

4.2 

4.  4 

6. 

4.8  ' 

4.2 

5. 3 

A.  3 

.5.K5 

^ Rn 

4.3 

4.25 

4 2 

4.2 

5.  A 

A.  2 

4.5 

4 3 

4 25 

4 2 

S.. 

4.  25 

5.7 

A.0 

3.7 

4.5 

. 4 45 

4 25 

4 2 

4 15 

9. 

4.3 

5.9 

A.  05 

3.  A 

4.3 

4 45 

4 25 

4 2 

10.. 

5.1 

3.  1 

4. 1 

4.  4 

3.0 

A.  2 

3.  .55 

4.5 

4 4 

4.25 

4 15 

n.. 

- 

4.3 

ti.2 

A.  8 

3.  .55 

4.45 

4.  4 

4.2 

4 15 

12.. 



4.45 

<1.4 

7.3 

3.4 

4 45 

4 4 

4 2 

4 1.5 

415 

13. 

• 

4.43 

A.  1 

8.0 

3.45 

4.7 

4.  4 

4 2 

4 15 

14.  . 

.. 

4.5 

A.0 

5.33 

4.  .53 

4.  4 

4 2 

4. 15 

. 4 .53 

5 9 

7 9 

3 3 

4 2 

4 15 

4. 05 

10 

4.7 

4.  U 

.5.7 

5.3 

4.4 

4 4 

4 2 

4 15 

4.1 

IH. 

4. 0 

4.8 

.5.  A 

A.  7 

5.25 

4.4 

4 4 

;;•] 

4. 1 

19. 

4.83 

3. 9 

0.7 

3.2 

4.  4 

4 4 

4 2 

4. 1 

4 2 

2U.. 

4.9 

A.  2 

6.  4 

.5.2 

4.9 

4 4 

413 

4 1.5 

21 

3.0 

A.  4 

0.5 

3. 1.5 

4.9 

4.  4 

4 15 

4.2 

22. 

5.2 

A.  3 

A.  4 1 

3. 1 

3. 1 

4 4 

4 15 

4. 25 

4. 15 

23. 

5.53 

6.3  ’ 

5.0 

4.9 

4 35 

4 15 

4 25 

24.. 

4.1/1 

4.23 

5.5 

8.fi 

6.2 

4. 93 

4.7 

4 35 

4 15 

4 3 

23. 

3.2 

.5.8 

4.8 

4.  A 

4.33 

4 2 

4.3 

20 

.5.0 

5.9 

4 35 

4 2 

4. 15 

27.. 

4. 05 

4.7 

Ik  2 

5.9 

4. 73 

4 25 

4 2 

4 4 

4.7 

A.  7 

6.03 

4.7 

4.  .5.5 

4 25 

4 2 

4 3 

29. . 



4,8 

A.  3 

5.9 

4. 65 

4..V5 

4 25 

4.2 

4 5 

4. 15 

30 

4.8 

A.  2 

4.6 

4.  4 

4.25 

4 2 

4. 6 

31.. 

.. 

4.2 

A.O 

4.  A 

4.4 

4 2 

\ . _L  " . > 


Note, — Ic»* conditions.  January  I to  March  30.  with  avcragi*  ice  thlckn«*saof  alx)ut  l.O  foot:  Nov«'ml«T 
19  to  I)<>c*tnnl»er  2,  with  a inaxinium  thickficua  <»f  1.0  f<K>t:  atul  l>K*cnilM?r  13  to  23.  Hiver  fni*  of  Ico 
Dec«‘ml>er  3 to  14,  and  OocernWr  2*1  to  31. 


Hatimj  table  for  Weber  River  near  Oakley,  I’tah./or 


' «ag«' 
height. ' 

Dis- 

charge. 

1 

(»a^^ 

■j  height.  1 

Dis- 

chargi*. 

li  Gage  1 
1 height. 

l)i»- 

ehargi'. 

'1  Gage 

'height- 

1 Dis- 
ciiargi'. 

i tittge 
height. 

1 I 

' chaiye.  1 

1- 

1 

1 Ffft. 

Sre.-ff. 

1 Feel. 

Sr, .-ft. 

Frrt.  ^ 

1 Ser.-ft. 

Ffft. 

1 Srr.-ft. 

Fret. 

1 Src.-fl.  1 

4.00 

4 80 

209 

5.  .50 

490 

j A.  20 

1 ...i: 

*1.  IK) 

1 . 4«K)  1 

4.  10 

.58 

, 4. 90 

241 

5. 60 

.542 

A.:w 

91NI 

7.  (K) 

1..580 

4 20 

73 

1 5. 00 

273 

5.  70 

.597 

6.  40 

1.066 

7.  20 

1.760  ' 

4.30 

90 

3.  to 

312 

5.  SO 

*133 

A.  .50 

. U45 

7.  40 

1,940 

4.40 

109 

3.20 

352 

3.  90 

716 

, 6.  *i0 

' 1,227 

7.*0 

2. 12C 

4.50 

VM 

3.  .30 

.3a5 

A.  00 

780 

♦1.  70 

1 1.312 

7.80 

2.. 300 

4 . iiO  , 

154 

1 

441 

6. 10 

847 

6.  80 

1.400 

1 8.00 

2, 480 

4 .70  * 

180 

I 

j 

1.  . 

L._! 

Note.—  The  above  table  is  applicable  <»nly  for  op«»n-channel  conditions.  It  is  baJM^l  upon  10  di.scharge 
meaaun*ment8  made  during  1904-4i  and  is  well  denned  Ud  we«*n  gage  heights  4 *i  jind  **.*)  nsO. 


^fonthly  discharge  of  Weber  Rivtr  near  Oakley,  V Ud\,for  JUffO. 


Mitntli. 


his4’burgc  ill  si-ccmd-hs'l. 
Maximum.  Minimum.  Mean. 


'I'otal  in 
acre-hH*t. 


April 

May 

June 

July 

Au^ist 

SeptemlsT 

OcloI>er . 

NovemlH»r  I-I9. . 

The  perlo<l 


.516 

6*1 

1.310 

'22.> 

2,480  1 

<k5.i 

74S  • 

1.54 

312 

109 

ISO  , 

82 

S2  f 

66 

7:1  i 

.58 

IS2 

lO.SCK) 

760 

46.7tt) 

1.  1.50 

6S.  4(N) 

419 

2.5.81MI 

1.53 

9.410 

116 

li.lKKl 

74.8  r 

4.«Ol 

*18. 3 

2.  .'■«) 

173.  *KK) 
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SUKFACE  WATER  SUPPLY,  1906. 


WEBER  RIVER  NEAR  CROYDEN,  l”TAH. 

This  station  wa-s  e,stahlishcd  February  1,  100.5.  It  i.s  located  about 
14  miles  west  of  the  town  of  (’royden,  one-fourth  mile  below  the 
junction  of  Lost  ('reek  and  Weber  River,  about  three-fourths  mile 
up  the  river  from  C'royden  station  on  the  Union  Pacific  Railroad, 
and  10  miles  down  the  river  from  the  town  of  Echo,  just  l>elow  the 
narrow  canyon  at  the  lower  end  of  Ilenefer  Valley. 

The  station  is  important  as  showing  the  amount  of  water  available 
for  storage  in  the  Ilenefer  basin,  about  2 miles  above  the  station, 
the  development  of  which  is  a part  of  the  reclamation  scheme  on  the 
Weber  River  project.  The  winter  records  will  be  of  special  value, 
.since  the  entire  winter  flow  of  the  stream  is  at  present  discharged  as 
waste  into  Great  Salt  Lake.  The  conditions  at  this  station  and  the 
lK>nch  marks  are  de.scribed  in  Water-Supply  Paper  No.  176,  page  .18, 
where  are  given  also  references  to  publications  that  contain  data  for 
previous  years. 


pischaryr  nwa»urement»  of  iVeber  River  near  Croydon,  Utah,  in  190ti. 


DatP. 

liydrojjrapher.  ^ 

Kvidth.' 

1 i 

Area  of 
section. 

Oa» 

Di»- 

charge. 

January  h. 

1 \V.  (i.  Swpndftfii 

Ffft. 

01 

Sq.ft. 

87.1 

Feet. 

1.75 

154 

April  

II.  S.  Kk'inachmidi 

03  j 

157 

2.48 

515 

May  12 

. ...do 1 

100 

3.V, 

4.40 

2.060 

Jurit*  ir> 

1 Thoa.  Grifw.  ir i 

no  1 

439 

4.90  , 

2.640 

' 

1 ,...do 1 

1 

91 

85. 5 

1.04 

152 

Daily  yaye  heiijht.  in  feet,  of  Weber  River  near  ('roydon,  Utah,  for  t!)06. 


Day. 

J an. 

Kfh. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1. 

l.O 

1.8 

1.9 

3.2 

2. 87 

■1.  'S 

3.0 

l.?2 

2. 15 

l.X 

1.82 

1.74 

2. 

l.G 

1.75 

1.8 

2.6 

2. 86 

4.0 

3.2 

1.H5 

2.35 

1.89 

1.9 

1.72 

3. 

1.U5 

1.7 

1.8 

2. 5 

2.  .89 

Cl 

3.3 

1.83 

2.4 

1.8 

1.87 

1.8 

4.  ..  

1.7 

1.8 

1.8.5 

2. 1 

3. 15 

4.1 

3.1 

1.82 

2.2 

1.68 

1.8b 

1.85 

5 

1.7 

1 . 75 

1.K.5 

2.25 

3.  6 

4.3 

2.9 

1.84 

2. 15 

1.79 

1.83 

1.9 

0 

1.6 

1.7 

l.K 

2.35 

3.  64 

5.0 

2.8 

1.81 

2.1 

l.K 

1.85 

1.91 

7 

1.7 

1.7 

1.8.5 

•i..5 

3.66 

4.9 

2.75 

1.7 

2. 65 

1.78 

1.87 

1.92 

8. 

1.7 

l.b 

1.85 

2.  98 

3.68 

4.35 

2.  7 

1.71 

•2.0 

1.79 

1.9 

1.9 

9.  . 

1.78 

I.U5 

1.9 

3.1 

3.8 

4. 15 

2.68 

1.7 

2.0 

1.68 

1.87 

1.N9 

10.  . .. 

l.b 

1.6*1 

1.  65 

2.  .85 

3.9 

4.3 

2. 1»5 

* 1.67 

2.0 

1.75 

1.86 

1.9 

11 

l.b 

1.7 

1.9 

2. 65 

4.  1 

4.  4 

2.5 

l.t'iCi 

2. 0 

1.76 

1.85 

2.04 

12. 

l.b 

1.75 

1.9 

2,  9 

4.  I 

4.8 

2.45 

1.65 

2. 0 

1.75 

l.W 

2.2 

13.  . 

l.b 

1. 75 

2.  2 

2.<i5 

4.  09 

.5.3 

2.4 

1.67 

1.65 

1.75 

1.83 

2.02 

H.  . . 

1.65 

1.8 

2.  1 

2.  t; 

4.  I 

5.  4 

2.4 

1.65 

2.0 

1.76 

1.82 

1.9 

1.^ 

1.7 

1.9 

2.  1 

2.65 

4.  0 

.5.0 

2.4 

1.65 

1.93 

1.78 

l.M 

1.T3 

lb. 

1.7 

2.0 

1.9 

2 r 

3.8 

4.  4.5 

2.  35 

1.67 

2.0 

1.77 

1.S4 

1.7 

17 

1.7 

I..S5 

1.85 

2.  85 

.3.7 

4.5 

2.3 

1.07 

2. 0 

1.76 

1.85 

1.78 

18. 

. 75 

1,  K\ 

1..8.5 

3.1 

3.  .V» 

4.  4.5 

2.2 

1.67 

2.0 

1.75 

1.8 

1.8 

19 

2.1 

1,8.". 

1 , .K5 

3.  65 

3.6 

4.0 

2. 15 

1.  /.I 

1.98 

1.76 

i.n 

1.89 

20 

2.  0 

1.8 

1.8 

3.  65 

3.  9 

3.9 

2.  1 

2.0 

1.9 

1.  77 

1.74 

1.9 

21 

2. 0 

1.8.1 

1.9 

3. 1.5 

4.0 

3.  7.5 

2. 0 

2. 5 

1.98 

1.7b 

ITS 

1.8 

►» 

1.9 

1.8 

2.0 

3.3.5 

4.2 

3.  7 

1.65 

2. 65 

1.98 

1.75 

1.9 

1.75 

23 

1.8 

1.8 

2. 2 

3.5 

4. 15 

3.  iW 

1.9 

2. 67 

1.89 

1.73 

1.74 

1.85 

21 

1.8 

1.8 

2.  4.5 

3.  .Vi 

4.  1 

3.5 

1.9 

2.S 

1.87 

1.  75 

1.79 

1.87 

2 . . ...  , 

1.  K.*» 

1.S5 

:i  1 

3.3.5 

4.3 

3.0 

1.89 

2.3 

1.89 

1.8 

1.8 

1.88 

•2b 

1.8 

1.8.> 

3.2 

3. 2 

.3.8 

3. 0 

1.87 

2.25 

1.8 

1.8 

1.89 

I.S9 

«>7 

1.8 

1.8 

3.0 

3.  15 

4.  4 

3.  1 

1.K.5 

2.2 

1.8 

1.79 

1.8,5 

2.  1 

•js 

1.8 

1.9 

2.  (V5 

3.0 

4.8 

.3.  1.5 

1.79 

2. 15 

1.8 

1.8 

1.87 

2.05 



1.8 

2.  ca 

2.  9 

5. 2 

3.5 

l.liK 

2. 1 

1.79 

1.78 

1.8ti 

2,0 

.30 

31 

1.75 

l.K 



2.  75 
2.6 

-*■“ 

4.8 

4.55 

3. 1 

Uil» 

1.7 

2.05 

2.1 

1.78 

1.79 

1.78 

1.79 

1.9 

1.89 





XoTK.— Flow  during!  tin*  wiiiUT  {K.noii  whm  iirolmbly  uot  KS'wtly  »lIivU.d  by  ieo  i-onditloDfl. 
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Rating  tables  for  Weber  River,  near  Croydon,  Utah. 


FKBKUARY 

1.  1905 

TO  MAUtTl  31, 

fKki.o 

Oacc 

nis- 

Dis- 

Oa^ 

! Did- 

Gage 

l>i»- 

Oage  J 

Dls-  1 

hclgnl. 

charpe. 

height. 

chai^' 

heiglit 

1 charge. 

height. 

charge. 

helgnt. 

chargt*. 

Feet. 

Ser.-/t. 

Feet. 

Sec.‘ft.- 

Feel.* 

Sec.-ft. 

Feet. 

Ser.-fl. 

" i 

Feel. 

See.-ft.  \ 

1.40 

.V) 

1..S0 

ICO 

2. 20 

, 319 

2.  60 

.141 

3.00 

820 

l.-W 

73 

1.90 

tUT* 

2.30 

.KK 

2.  70 

60.1 

3. 10 

900  I 

l.liU 

99 

2.  no 

za 

2.40 

1 422 

2.  ISO 

673 

3. 2(i 

l«Vl  • 

1.70 

12K 

2.  10 

274 

2.  .10 

4S0 

2.  90 

74.1 

3.30  j 

1 , 070  1 

APRIL  I.  1906.  TO 

DKCEMHKR  31,  1906.* 

l..^ 

no 

2.20 

368 

2-  no 

782 

3.60 

1.348 

. ~l 

4.60 

2.318  ^ 

1.60 

138 

2. 30 

418 

3.00 

8.16 

3.70 

1.438 

4.80 

2,524 

1.70 

166 

2.40 

472 

3. 10 

930 

3.80 

1,528 

5.(X) 

2,732 

1.80 

J62 

2. 50 

526 

3. 20 

l.OOS 

3. 90 

1.620 

5.20  1 

2.f>40  1 

1.90 

240 

2.60 

584 

3.30 

1,090 

4.00 

1,716 

5.40  , 

3.1.12  1 

2.00 

2.70 

646 

3.  40 

1,174 

4.20 

1. 916 

2.  10 

.T22 

2.80 

712 

3.  50 

1,260 

4.40 

2.116 

1 

i 

« Thi«i  ttkh\e  U applicuith^  only  (or  otx'n-chunnvl  conditions.  It  is  Imw'd  upon  H dit«’imrK<‘ 
tnrnts  made  durinp  1905  ami  first  quarter  of  1‘JOfi.  and  U well  defiiwd. 

&This  table  Is  applu'rtbk' only  (or  nptuwlmnnei  conditions.  It  is  leased  upon  4di8ctmrgi>  ineasiuv.menu 
madt'  during  190ft  ami  the  form  of  the  pn*vious  curve,  and  Is  well  define<l. 

Monthly  discharge  of  Weber  River  near  ('roydon,  Utah,  for  WtHi. 


January* 

Februarj' 

March 

April 

May 

June 

July 

August 

September 

October 

November 

D«*ceml)er 

The  yt»r 


Month. 


Dlscliarge  In  seeond-feet.  ^ 

Total  in 


Maxinmiii. 

MUiimuni. 

Mean. 

acrv-f«*t. 

274 

99 

145 

8.920 

233 

99 

157 

8. 720 

985 

160 

327 

• 20, 100 

1,300 

368 

80-2 

47.700 

2.940 

754 

1.660 

102.000 

3.150 

856 

1,8.10 

110,000 

1.090 

160 

474 

29.  100 

627 

152 

268 

16,500 

472 

195 

280 

16.700 

236 

177 

19-2 

11,800 

240 

177 

215 

12,800 

368 

166 

236 

14,500 

3,150 

99 

5.10 

399.  WX) 

WEBKK  RIVER  NEAR  PLAIN  <MTY,  UTAH. 

ThLs  station  was  established  in  HKW  under  the  direction  of  the. 
State  eiiftineer  of  I’tah,  and  was  maintained  under  his  direction  until 
May  14,  1905,  when  it  was  taken  u|)  by  the  United  States  tieoloj^ical 
Survey  with  the  stipulation  that  the  expense  of  daily  gaf;e  readings 
should  be  defrayed  by  the  State.  It  is  located  at  the  Plain  City  and 
West  Weber  highway  bridge,  about  10  miles  west  of  Ogden,  on  the 
main  road  leading  to  Plain  City  and  West  Weber,  below  all  points  of 
diversion  from  and  inflow  to  the  stream. 

The  station  is  important  as  showing  the  amount  of  wat<>r  dis- 
charged by  the  stream  into  (Ireat  Salt  Lake,  information  necessary 
to  the  adjudication  of  water  rights  on  the  Ogden  ami  Weber  rivers. 
The  conditions  at  this  station  and  the  bench  marks  are  described  in 
Water-Supply  Pa{)er  No.  170,  p.  41. 
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SURFACE  water  SI'PPLY,  1906. 


Dittcharge  measurruienU  of  Weber  River  near  Plain  Ciiy^  Utah,  for  190G. 


Hate. 

J!ydr*>gra|>hor. 

AVfHth  1 ' 

l"  aw-tion.  1 

Gage 

height. 

1 Dift- 
1 charge. 

Feet. 

' 124 

Fret.  1 
1(12  ' 

1 Sec.‘ft. 
2,040 

1311 

1.2Jtf) 

13.S 

3.510 

June  1 

do 

131 

1.G40 

16.3 

4.«>30 

June  J4 

Thos.  Grieve,  Jr 

133 

1.4(i0  , 

119 

1 (XK) 

n.’i 

432  ! 

6.9 

729 

July  H) 

' do 

93 

151  ' 

10 

139 

August  It 

1 do 

3ii 

14.  H 

2.6 

laa 

Dailij  gage  licight,  in  feet,  of  Weber  River  near  Plain  Citify  Utah,  for  1906. 


Day.  * 

1 Jan. 

Fel». 

Mar,  ^ 

1 Apr.  i 

Miiy.  ' 

, 

j 

5 0 

5 6 

1 5.0 

5.4 

9.8  1 

9.9 

4.6  1 

4.9 

5.3 

9.0 

9.8 

4 1 

t 19 

5.3 

8.0 

10.3 

5 

4.8  1 

5.4 

8.2 

12.7 

1 

6 

1 

4.2 

4.7  , 

1 5.5 

1 1 

12.2 

7 

4.7 

5,4  1 

8.3  ' 

12.4 

8 

1 

> 4.K  1 

1 5.3  ' 

1 9.2 

12.4  * 

9 1 

1 1 

4.9 

5.3 

1 9.9 

12.8 

10 1 

! 

5.0 

5.5 

10.6 

13.0 

11 

1 

4.9 

5.7 

10.2 

13.2 

12 

1 1 

6.3 

9.8 

13.8 

13 

! 4.9 

1 4.8  1 

7.4 

9.1 

14.4 

14 



1 4.9  ! 

6.x 

9.1 

13.0 

1 

1 1 

1 

1 5.  1 1 

6.3 

9.2 

12.5  ; 

16 * 

I 

•5.:i 

6. 1 

; 9.8 

12.2  , 

17 1 

5.  .3 

' 5.8 

10.9 

11.4 

18  1 

1 5.2  I 

5 3 

' 11. H 

19 ' 

5.8 

12.1 

10.8 

20 

7.4 

I 5.4  ' 

' 5.9 

1 11.6 

11.0 

21 ! 

1 

5.5  1 

1 (i.O  ' 

[ 11.0 

11.6  1 

22 

.5. 5 

6.0 

1 •^■•'1 

11. M 1 

5.  4 

1 1.1.1 

24 

.5.3 

5.3 

7.5 

13.4 

11.4 

2.'i 

5.3 

10.7 

12.5 

11.3  ; 

26 

5. 3 

11.5 

11.9 

12.0  i 

27 

5.1  ; 

5.4 

11. 1 

10.7 

12.7 

2H 

5.  4 

10.3 

10.2 

14.7 

29 

9. 3 

10.0 

16.0 

:« 

9.2 

10.0 

16.0 

31 1 

5.4 
_ 1 

9 4 

17.3 

1 

June. 

July.  1 

A,,.. 

Sept,  j 

j Oct. 

Nov. 

1 iKv. 

1 

16.3 

7.8 

2.8 

5.3 

: 4.3 

5.1  ’ 

1 5.5 

10.8 

7.5 

2.7 

5.7 

' 4.2 

5.2 

5.5 

16.0 

7.3 

2.7 

6.0 

4.1 

5.2 

5.5 

15.6 

6.8 

.2.7 

5.5 

4.1 

5.2 

5.5 

15.2 

.6.4 

2.7 

5.2 

4.1 

5.2 

5.5 

15.0 

5.9 

2.6 

5.1 

4.1 

6.2 

i 5.5 

16.0  1 

5.6  < 

2.G 

4.9  1 

1 4.2 

5.1 

' 5.6 

15.8 

5.3 

2.6 

< 4.S  ; 

i 4.2 : 

5.1 

5.5 

15.5 

5.2 

2.6 

4.7  1 

5.1 

, 5.6 

14.7 

5.1 

2.6 

4.5 

4.3  1 

, 5.1  1 

5.6 

no  , 

4.9 

2.6 

1 4.4 

4.3 

5.1 

5.4 

14.2  ' 

4.8 

2.6 

4.4 

4.3 

5.0 

5.3 

14.4 

4.5 

2.0 

1 4.3 

4.3  ' 

5.0 

: 5.2 

14.7 

4.2 

2.6 

I 4.3  1 

1 4.2 

6.0 

5,! 

14.6 : 

4.0 

2.H 

4.4  1 

1 4.  2 ; 

5.0 

5.0 

13.8 

3.9 

2.6 

4.5 

4.3  1 

5.0 

, 5.0 

13.1  : 

3.5 

2 6 1 

4.6 

4.3  1 

5.1 

5.1 

12.5  ' 

3.3 

.2.0  1 

4.6 

4.4* 

5.1 

5.2 

10.9 

3.1 

2.6 

4.6 

4.6 

5.2  ! 

5.2 

10.4 

3.0 

3.2  1 

4.6 

4,0, 

5.2 

5.2 

9.7 

2.9 

6.7  , 

4.6 

* 4.7 

5.3  i 

5.3 

9.3  ! 

3.9 

8.5 

4.6  ! 

4.7 

5.3 

5.3 

8.9  ' 

2.9 

8.0 

4.6 

4.8 

5.3 

5.3 

8.5 

2.9 

7.3 

i 4.6  1 

4,8  ‘ 

5.3 

5.3 

8.3 

2.8 

0.2 

j 4.6  1 

_4.8  1 

1 5.3  1 

1 5.3 

8.1 

2.8 

6.1 

4.5 

4.0  i 

5.3 

5.9 

8.0 

2.8 

5.9 

1 4.5 

4.9 

5.4 

7.5 

8.3 

2.9 

5.9 

1 4.4 

5.0  : 

5.4 

! 6.9 

8.1 

2.9 

5.8 

4.4 

5.0  ; 

5.4 

6.1 

7.8 

2.8 

5.7 

, 4.3  1 

5.0 

5.5 

5.7 

2.8 

5.5 

5.1 

5.6 

Notk.— loo  oondltl<m.-»  JHniiary  I to  30.  (Jaffo  roadiriff^  during  tho  frozen  period  wore  taken  lo  the 
surfaA-e  of  the  water. 


Rating  table  for  Weber  River  near  Plain  City,  Utah,  for  1906. 


Qhip- 

( tage 

Dis- 

Gage 

Dis- 

1  Gage  1 

' DIs- 

Gage  I 

Di.s- 

height. 

chargi*. 

height. 

charge. 

height. 

charge. 

‘heigTit. 

chiirge. 

height. 

charge. 

Feet. 

Sec.-f! 

Fret. 

Ste.-ft. 

Fret. 

AVc.-n. 

Feet. 

Sec.-ft. 

Fret. 

Sre.-fi. 

' 2.  (iO 

10 

3.50 

70 

4.  40 

18.5 

5.  ♦« 

:m 

7.40 

905 

1 2.70 

14 

3.«<l 

80 

4 . .'iO 

200 

5.80 

440 

7.(0 

975 

' 2.  SO 

IS 

3.70 

90 

4.(iU 

215 

tkOO 

490 

7.80 

1,045 

1 2.90 

23 

3.  80 

102 

4.70  • 

230 

0.20 

.540 

K.(K> 

1.115 

3.00 

28 

3.90 

114 

4.80  1 

245 

6.  40 

595 

9.  00 

1,500 

3.  10  : 

M 

4. 00 

128 

4.90  1 

2<iO 

6.  (jO 

»’i«55 

10.00 

1.895 

, 3.20 

40 

4. 10 

142 

5.00  , 

275 

6.80  1 

1 715 

11.00 

2, 310 

j 3. 30 

50 

4.20 

I.Vi 

5.20 

313 

7.(K) 

775 

12.  (K) 

2,740 

3.40 

liO 

4.  :X> 

iru 

5.  40 

35.5 

7.20 

835 

13.00 

3.180 

Note.— The  above  lablo  i.s  apnliotiMe  only  for  oi>en-ohannol  condition®.  It  Is  based  upon  7 discharge 
measurenionts  made  during  ItHki,  and  is  well  d«'t)mHj. 
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Monthly  dhrharge  of  Weber  River  near  Plain  City,  Utah,  for  1906. 


Month.  i 

Oidcharge  In  *sccoml-foet.  ! 
1 Maximum. ' Minlmtini.  Mran.  ' 

j 

Total  In 
aore-feol. 

Februarv 

1 375  ' 

1 230 

299 

16.  »‘<XI 

Man'h *. 

! 2.520 

335 

830  1 

51.000 

April 

3.3U)  , 

1.120 

; 2.000 1 

1 123,000 

M»v 1 

1 5. 150  1 

I.HIO 

1 2.940 

181.000 

1 4.1»20 

1.040 

3.000  1 

179.«)0C 

Jlllv  1 

1 1.040 

13 

241 

14. 

Aupifif ' 

1 1.300 

1C 

240 

14. 800 

Septemlnrr 

1 490 

170 

23H 

14.200 

Octol>er 

295 

142 

199 

12,200 

Noveml>er 

, 375 

275 

' 313 

18,600 



940 

275 

388  , 

1 23,900 

The  p4’rlo«l 

' 1 

1 

649.000 

rilOVO  lUVKIt  BASIN. 

DE.SCRIPTION  OF  BASIN. 

Provo  River  has  its  source  in  tlie  Uinta  Mountains  and  flows  west- 
ward in  a steep,  narrow  canyon  until  it  reaches  Ileher  or  Provo 
Valley,  through  which  it  winds  in  a well-defined  channel.  Ueavinj; 
the  valley,  it  flows  southw'estward,  cutting  through  the  Wasatch 
Range  in  another  steep,  narrow,  and  extremely  rough  canyon,  and 
finalh’  discharging  its  surplus  waters  into  Utah  Lake. 

In  the  mountain  regions  the  principal  rock  is  a compact  limestone. 
Except  in  Heber  Valley  there  is  hut  little  soil  in  any  portion  of  the 
basin.  Small  groves  of  fir  and  aspen  are,  however,  scattered  over 
almost  the  entire  area,  and  there  is  a light  growth  of  underbrush. 
There  are  no  extensive  forests,  meadows,  or  marshes.  In  the  can- 
yons the  stream  receives  numerous  short  and  .swdft  tributaries, 
deriving  their  principal  supply  from  springs,  hut  a part  also  from  the 
melting  of  the  snow’,  which  covers  portions  of  the  high  mountains 
during  the  entire  year.  The  highest  peaks  reach  elevations  of  about 
13,000  feet. 

Heber  Valley,  which  comprises  an  area  of  about  20  .square  miles, 
is  an  irrigated  farming  district,  composed  of  a deposit  of  loose  bowl- 
ders, gravel,  and  soil,  very  porous.  Most  t)f  the  water  comes  from 
the  main  stream,  though  a jiart  is  received  from  small  creeks  which 
enter  the  valley  from  the  south.  The  most  important  of  the.se  is 
Daniels  Creek,  into  w’hich  .some  water  is  diverted  from  Strawberry 
River,  a tributary  of  Green  River,  by  three  small  canals  in  low  pas.ses 
at  the  head  of  the  creek. 

There  are  a few  lakes  at  the  head  of  the  river,  hut  they  are  .so  small 
that  they  probably  have  little  effect  in  regulating  the  flow.  There 
is  no  storage  on  the  stream  at  present,  but  a few  possibilities  exist 
which  will  doubtless  be  develojied  in  the  future,  as  the  entire  stream, 
after  being  used  at  the  mouth  of  the  canyon  for  the  ilei'clopment  of 
power,  is  now  utilized  on  lands  in  the  vicinity  of  Utah  J.ake,  anil  the 
supply  is  altogether  insufficient. 
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PROVO  RIVER  ABOVE  TELLURIDE  POWER  COMPANY’S  DAM,  NEAR 

PROVO,  ITTAH. 

This  station  was  established  March  1,  1905.  It  is  located  about 
three-fourths  of  a mile  up  the  river  from  Upper  Falls,  a station  on 
the  Provo  Canyon  branch  of  the  Rio  Grande  Western  Railway,  about 
4 miles  above  the  mouth  of  the  canyon  and  800  feet  south  of  the 
canyon  road,  in  J.  W.  Slick’s  pasture.  It  is  about  one-half  mile 
above  the  Telluride  Power  Company’s  dam  and  above  all  diversions 
into  Utah  Lake  Valley.  The  object  of  the  station  is  the  collection 
of  data  concerning;  the  amount  of  water  passinj;  from  the  river  into 
this  valley.  The  conditions  at  this  station  and  the  bench  marks  are 
described  in  Water-Supply  Paper  No.  176,  page  50. 

IHscharge  mffuuremenh  of  Provo  River  above  Telluride  Power  Company's  dam,  near 

Provo,  Utah,  in  }90fi. 


DaU). 

Hydrographer. 

Width. 

1 Area  of 
secllon. 

1 Cage 
' height. 

Dis- 

charge. 

1900. 

February  14.  . 
May  10 

! 

. W.  G.  Swendsen I 

Feet. 

69 

76 

Sq./t.  1 
113  1 
222  ' 

I Feet.  1 

3.80  I 
5.30 

Sec.-ft. 

222 

88b 

80 

244  i 

5.40 

993 

90 

396 

1 7.00 

1,702 

Jiilv7 

71 

156 

4.20 

402 

! 

Daily  gage  height,  in  feet,  of  Provo  River  above  Telluride  Company's  dam.  near  Provo, 

Utah,  for  I90G. 


Day. 

I 

Jan.  , 

Feb. 

Mar. 

Apr. 

Muy. 

June. 

July, 

Aug  J Sept. 

Oct. 

Nov. 

D«. 

1 

3.8 

3.8 

4.0 

4.05 

4.5 

6.2 

4.  45 

3.85  4.0 

3.9 

4.1 

T8 

2 

4.0 

3.8 

3.9 

A4 

4.5 

5.7 

4.45 

3.9  4.05 

3.9 

4.05 

T8 

3 

4. 1 

3.7 

3.9 

4.55 

4.5 

5.35 

4.45 

3.9  4.05 

3.8 

4.05 

3.8 

4 

3.8 

3.7 

3.95 

4.1 

4.6 

5.4 

4.45 

3.95  4.05 

3.8 

4.0 

4.1 

3.85 

3.7 

3.85 

4.1 

4.8 

5.4 

4.4 

3.9  4.05 

3.8 

4.0 

4. 15 

6 

3.9 

3.65 

3.8 

4.1 

iS.O 

5.5 

4.4 

3. 85  4. 0 

3.9 

4.01 

4.0 

7 

3.9 

3.5 

3.85 

4. 15 

4.1 

6.4 

4.35 

3.8  4.0 

3.9 

4.0 

to 

8 

4.25 

3.7 

3.8.5 

4.25 

4 9 

5.7 

4.3 

3.8  4.0 

3.9 

4.0 

to 

9 

4.25 

3.6 

3.9 

4 35 

5.0 

5.3 

4. 15 

3.8  4.0 

3.9 

T9v5 

4 0 

10 

5.0 

3.7 

3.95 

4.5 

.5.3 

5.5 

4.1 

3.H  3.95 

.T9 

3.95 

t05 

11 

4.0 

3.85 

4. 0 

4.5 

5.4 

5.35 

3.95 

3. 75  3. 95 

.3.9 

T95 

tl 

12 

3. 75 

3. 75 

4.8 

4.5 

6.2 

6.3 

3.9 

3. 75  3. 95 

3.9 

T9 

1 15 

13 

3.8 

3. 75 

4.5 

4.35 

6.3 

6.7 

3.9 

3. 75  3. 95 

3.9 

T9 

t3 

14 

3 8 

4.2 

4.3 

5.7 

7.1 

3.95 

3.  7 4. 0 

3.9 

3.9.5 

tl 

15 

4 1 

3.9 

4. 1 

4.4 

,5.4 

6.7 

4.0 

3. 7 4. 0 

3.9 

3.95 

3.9 

10 

3.95 

4.0 

.3.8 

4 45 

5. 3 

6.  .5 

3.95 

.3.7  4.0 

3.85 

3.95 

3.9 

17 

4.0 

3.9 

3.9 

4. 0 

5.2 

6.5 

3.95 

3.7  4.0 

3.85 

3.U 

to 

18. 

3.95 

3.9 

3.95 

4.S 

.5.(1 

0.0 

3.9 

3. 7 4. 0 

3.8 

4.0 

to 

19 

4.6 

4. 1 

3.8 

4.8 

5.1 

5.x 

3.9 

3. 75  4. 0 

3.8 

3.8 

to 

20 

4.0 

4.0 

3.9 

4.  75 

5.  0 

5. 0 

3.9 

4.08  4.0 

3.8 

3.7 

4 0 

21 

4.  .5 

4.0 

3.9.5 

4.8 

5.8 

5.4 

3.9 

.1.95  ' 3.95 

3.8 

3.9 

T9 

22 

3. 75 

4.0 

4. 1 

4.9 

6. 0 

5.3 

:i.» 

4.15  3.9 

3.8 

T9 

T9 

23 

3.9 

3.9 

4.2 

5 1 

6.1 

5.2 

4.0 

4.0  3.95 

T8 

4.0 

T9 

24 

3.95 

3.9 

4.  .55 

.5.0 

0. 1 

5.2 

4.0 

3.95  3.9 

3.8 

4.0 

to 



3.9 

3.9 

4.85 

4.9 

6.1 

.5. 3 

3.95 

3.9  ; 3.9 

3.8 

4.0 

to 

20 

3.8 

3.9 

4.5 

4.8 

6.8 

.5.4 

3 95 

3.95  .1.85 

3.8 

4.0 

t4 

3.8 

3.85 

4.4 

4.7 

6.3 

5.x 

3.95 

3.9  3.9 

3.85 

3.9 

tt> 

28 

3.S 

3.95 

4.4 

4.6 

6.2 

5.6 

3.9 

3.9  3.9 

3.85 

T9 

t2 

29 

3.8 

4.3 

4.0 

6.  4 

4 65 

3.9 

3.95  i 3.9 

3.9 

3.9 

tl 

30 

X7 

4.4 

4. 55 

6.2 

4.5 

3.8 

3.9  1 3.9 

3.9 

T8 

to 

3. 05 

4.5 

.5.7 

3.8 

3.95  i 

3.9 

t(^ 



Note.  — l<v  uomUtlonH  Jiimitiry  1-15.  Hiv«*r  aMtmimMl  to  1)0  ultuir  of  Uie  ufu>r  January  15. 
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Rating  table  for  Provo  River  above  Telluride  Power  Company's  dam,  near  Provo,  Utah, 


for  1906. 


Gage 

heigQt. 

Dis- 

charge. 

Gsgo 

height. 

Uis- 

charge. 

Gage 

height. 

Dis- 

charge. 

Gage 

Dis- 

charge. 

Dis- 

charge. 

Feet. 

See.-ft. 

Feet 

See.-ft.  ■ 

Feet. 

Sec.-fl. 

Feet. 

Sec.-ft.  1 

Feet. 

Sec.-ft. 

Z.50 

too 

4.30 

442 

5. 10 

8H 

5.80 

1,146 

6.50 

1,480 

3.60 

142 

4.40 

480 

5.20 

852 

5.90 

1,194 

6.00 

1.52C 

3.  70 

184 

4.50 

530 

5.30 

912 

6.00 

1.242 

6.70 

1,576 

2.H0 

226 

4.00 

570 

5.40 

958 

0. 10 

1.288 

6.80 

1.620 

3.W 

26K 

■1.70 

022 

5.50 

1.004 

6.20 

1,330 

6.90 

1,776 

4.0 

310 

4.80 

670 

5.  tX) 

i.a'io 

0.30 

1,-384  , 

7.00 

1..S26 

; 4.10 

354 

4.90 

718  1 

5.70 

1,098  1 

6.40 

1.432 

7.10 

1,876 

1 4.20 

398 

5.00 

760 

Note.— Thp  above  table  isi  applicable  only  for  ojpen.<’luinnol  comlitlona.  It  Is  based  upon  5 discharge 
meaeureiiicnts  made  during  IM6  and  is  l&iiiy  well  defined. 


Monthly  discharge  of  Provo  River  above  Telluride  Power  Company's  dam,  near  Provo, 

Utah,  for  1906. 


Discharge  in  secoml-fvet. 

54  onth. 

Maximum. 

Minimum. 

Mean. 

acre-feel. 

576 

163 

303 

9,620 

13,200 

22,800 

'XA 

lOU 

238 

694 

226 

370 

814 

354 

556 

33, 100 
61,400 

1,6.10 

354 

999 

1,880 

530 

1,110 

66,000 

20.700 
15,400 

17.700 

508 

226 

337 

376 

184 

251 

332 

247 

297 

268 

226 

249 

15;  300 
17,300 
20,100 

354 

184 

290 

508 

226 

327 

313,000 

PROVO  RIVER  AT  MOITH  OF  CANYON,  NEAR  PROVO,  ITTAH. 

Thi-s  station  was  established  July  27,  1889,  and  was  discontinued 
June  .30,  1906.  It  was  located  about  6 miles  north  of  Provo,  about 
1,000  feet  above  Olmstead  station,  on  the  Provo  Canyon  branch  of 
the  Rio  Grande  Western  Railway,  and  1,200  feet  above  the  power 
hou.se  of  the  Telluride  Power  Company.  The  conditions  at  this 
station  and  the  bench  marks  are  described  in  Water-Supply  Paper 
No.  176,  page  .53,  where  are  given  al.so  references  to  publications 
that  contain  ilata  for  previous  years. 

Daily  gage  htight,  in  feet,  of  Proi’o  River  at  mouth  of  canyon,  near  Provo,  Uta}t,for  IfHfti. 


IHy. 

Jan. 

Feb.  . Mar. 

Apr.  May. 

J une. 

Day. 

Jan. 

Vvh. 

Mur.  Apr. 

Muy. 

June. 

X35 

300  4.a5 

4.90 

4.95 

17 

3.  ‘Cl 

4.05  4.92 

6. 15 

2 

3.80 

368 ' 390 

4.70 

480 

IH 

4. 05 

3. 90 

4.0.1  5. 15 

5. 40 

5. 95 

3 

3.62 

360  385 

4.55 

4 82 

19 

5.  15 

4 12 

3. 1C  ."..12 

5.  .50 

5. 92 

4 

,3  71 

3 52  388 

4.45 

5.00 

5.80 

•20 

4.  *10 

4.  OK 

4.  10  .5. 10 

.5.92 

5.  90 

5 

3.66 

355  382 

4.28 

5. 18 

t\.  02 

21 

4.  .IS 

4.20 

4.  (r2  5. 25 

6. 10 

5. 75 

3.  Cl 

3 56  1 385 

4.28 

3 32 

6..'i0 

•p> 

4.(N) 

4.r.  ."..40 

6.20 

5.  IH 

331 

355 ' 3.80 

435 

5.32 

6. 12 

3.  *.C 

4.(i4»  5.40 

360 

355  395 

442 

5.40 

5.K0 



24 

4 04 

3.SS 

4. 1C  5.  40 

6.  :u) 

5.  .50 

9 

346 

354  4.02 

465 

5.42 

5.  (M 

25 

3.  it's 

4.00 

5.28  5.:«i 

6. 32 

'i  •>'. 

365 

2li 

3. 92 

5. 05 

11 

365 

3.55  4.05 

4 00 

382 

6. 15 

3. 91 

3.90 

4.  90  00 

6.  42 

.5.  10 

12 

3.70 

361  315 

4.82 

6.25 

6.50 

•> 

.1. 75 

3 ‘.IS 

4.  S2  4.  95 

6.  .58 

.5.  IK 

13 

378 

350  4.68 

470 

7.02 

•2i».  ...f... 

3.  .55 

4. 70  4. 95 

V,.  (XI 

5. 10 

A.QO 

370  1 4.40 

455 

5.90 

6.78 

30 ..... 

4.  tC  4. 90 

6.  IK 

.5.06 

399 

395  4.22 

460 

5.72 

3 45 

31 

3.ti9 

4.45  

5.  92 

IS 

4.12 

4.05  1 4.08 

480 

S.M 

6. 15 

, 

Son. — Sll^t  toeoondltlons  during  Janunry . 
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SrRFACE  WATER  SUPPLY,  1906. 


iioui$r>K  < kkp:k  hahix. 

HOBBLE  CREEK,  NEAR  SPRINGVILLE,  UTAH. 

Hobble  Creek  rises  on  the  western  slojR*  of  the  Wasatch  Moun- 
tains and  flows  in  a general  southwesterly  direcfion  to  I'lah  Lake. 
There  is  little  overlying  soil  and  but  a scanty  growth  of  timber  or 
bru.sh.  The  sleep,  narrow  cauAT)!!  in  which  the  stream  flows  is 
broken  here  and  there  by  narrow  ojamings  or  flats,  covered  with  a 
shallow  deposit  of  bowlders  and  soil  and  comprising  irrigated  farms. 
A.S  these  tracts  lie  along  the  banks  of  the  creek,  a large  part  of  the 
water  used  on  them  is  returned  to  the  stream  as  .seepage.  There 
are  no  tributaries  of  importana*,  but  short,  intermittent  streams, 
each  of  which  is  confined  to  a steep,  narrow  canyon,  enter  all  along 
the  course.  There  are  no  storage  re.servoirs,  lakes,  or  marshes  to 
control  the  flood  di-scharge,  which  occurs  in  the  spring  as  the  result 
of  melting  snow.  The  entire  normal  .summer  flow  is  us(>d  for  irri- 
gation, but  the  diversion  takes  |)lace  for  the  most  part  at  the  mouth 
of  the  canyon  below  the  gaging  station. 

The  station  was  established  March  2d,  1904.  It  is  located  about 
1 mile  above  the  mouth  of  the  canyon,  4 miles  .southeast  of  Sj)ring- 
ville,  I’tah,  600  feet  northeast  of  the  head  of  Mapleton  Canal,  and 
about  1,200  feet  .southwest  of  the  Springville  electric  power  ]ilant. 
The  conditions  and  the  bench  marks  are  tlescribed  in  Mbiter-Supply 
Paper  No.  176,  page  .58,  where  are  given  also  references  to  publica- 
tions that  contain  data  for  previous  years. 


hMuinji  mfitsurnurnU  of  Ilohhlc  ('rah  natr  Sprirujinllr,  Utah,  in  190ft. 


Duti'. 

^ Hydropniph**!'. 

Wicilh. 

Arra  of  * 
w'l’tion.  1 

(ia^o 

hrlKnt. 

Dis- 

ohargy- 

July  3 

Aufrii^t  7 

1 

. TIioh.  Gr»<*vi\  jr 



Frrt.  . 

ts.  :>l 

Sufi  ! 
17.N 
Hi.  1 

Fed. 
l .li’i  ' 

Sre-ff 
' rti.  1 

1«.2 

.. 1 

I . .V>  1 



■V 
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/Joity  gar/e  height,  in  feet,  of  Hobble  Creek  near  Sprirtgvillc,  Utah,  for  ItHiH. 


Dny. 

JlUl. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug 

Sept. 

Oct- 

Nov. 

Doc. 

1 

1.35 

1.7 

2.5 

2.5 

I.H5 

1.65 

1.55 

1.5 

1.55 

’> 

1.25 

1.7 

2.5 

2.45 

1.S5 

l.ft 

1.6 

1.5 

1..56 

S. 



1.2 

1 7 

4 

3.  .3 

2.3.5 

1.9 

1.6 

I.. 5.5 

1..55 

1.2 

1.35 

1 55 

2.45 

1.85 

1..55 

1.55 

1.55 

1.  45 

7 

1.25 

1.2 

1.25 

1.7 

3.7 

1.A5 

15 

1..55 

I..1 

1.5 

1.55 

3.7 

LJ« 

1.55 

1.55 

1.5 

9.  . .. 

1.2 

1.25 

2. 1 

3.8 

2.2.5 

J.8.5 

1.  4.5 

10 

1.25 

I..1 

2.35 

3.9 

2.2.5 

1.8 

l.M 

1.55 

1.4 

II 

1.3 

2.5 

3.9 

1.8 

1.55 

1.55 

1.45 

1..5 

I..55 

il» 

. 

1.35 

2.35 

2.2 

1.75 

1.  45 

1.5 

1.2 

2.  4.5 

1 75 

1.5 

1.55 

1.5 

1.5 

14 

1.35 

2.  4 

3.  4 

2.2 

1.75 

1.5.5 

1.55 

1..5 

1.^ 

1.55 

1.5 

16 

1-3 

2.62 

3.  .3 

2, 15 

1.  75 

1.5 

1.5 

1.3 

. 

is 

1.3 

3.1 

2. 15 

1.76 

1.56 

1.55 

1 .55 

1..55 

l'» 

1.3fi 

1.3 

1.3 

3.W 

3.2 

2. 1 

1.7.5 

1.5 

1.55 

1.45 

.11 

1.25 

1.3 

3.0 

2.0 

I.  7 

1.  .5 

1.45 

■-’1 

1.3 

1.35 

3.S5 

3.2 

1.7 

1.7 

1..55 

1.  5 

I..V> 

22 

1.35 

3.0 

l.C 

1.55 

1.5 

3 

i.3 

1.3 

1.35 

3.0 

1.6 

1.6 

l.cV. 

1.5 



24 

1.3 

\ 4 

3.3 

2.9J 

1.6 

i.fi 

l.,W 

1.5 

i-.'i 

25-, 

1.3 

1.45 

1.0 

1.5.5 

1..5.5 

1.55 

1.5 

1..55 

'^K-  . 

1.25 

I..W 

2.7 

2.  7 

l.Hi5 

1 . .W 

1..M 

1.5 

1.2 

1.3 

1.0 

2.5 

2.8 

1.8.5 

1 . 65 

l..V> 

1.55 

1.5 

1..V. 

-*S 

l.w 

2.5 

3.0 

1 0 

1.65 

1.5 

1 . .55 

‘ft 

I.G 

2.8 

1 -V> 

i..5 

1..V5 

1.25 

1.6 

2.A5 

2.6 

1.6 

I..57 

1.  4 

1.5 

1 . 5 

31 

1.65 

2.  6 

l.t. 

J..55 



l.r, 

Sl’AXISII  FORK  HAsm. 


DES(  KIITION  OF  BASIN. 

Spanish  Fork  rises  in  tlie  Wasatdi  Mountains  ami  flows  north- 
we.stward  into  Utali  Lake.  The  area  is  <;enerally  harren,  with  l)ut 
little  timber  or  brush.  The  stream  is  confined  to  a steep,  nar- 
row canyon,  with  a very  few  small  oiienintrs  in  which  are  irrifjated 
farms.  The  tributaries  are  all  short  and  many  of  them  are  inter- 
mittent. The  most  important  are  Diamond  Fork  and  Thistle  Creek, 
which  enter  about  8 and  10  miles,  resjiectively,  above  the  "aginfi 
station,  and  which,  like  the  main  stream,  occupy  steep  narrow  can- 
yons. The  normal  flow  comes  lar<rcly  from  sprin<;.s,  scattered  over 
the  entire  basin;  the  flood  discharge  is  din>ct  surface  run-off  from 
melting  snow. 

There  are  no  storage  mservoirs  on  the  stream  and  hut  little  of  the. 
flow  is  diverted  above  the  gaging  station  at  Spanish  Fork;  the 
entire  normal  flow  is,  how'ever,  diverted  at  the  mouth  of  the  can- 
yon, immediately  below  the  station,  ami  u.sed  for  irrigating  lands 
near  Utah  Lake. 
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SURFACE  WATER  SUPPLY,  1906. 


SPANISH  F<mK  NEAR  SPANISH  FORK,  UTAH. 

This  station  was  established  May  ‘2:t,  1900,  and  reestablished 
March  26,  1903.  It  is  located  600  feet  above  the  dam  of  the  East 
Bench  Irrigation  Company,  .5  miles  southeast  of  Spanish  Fork,  and 
.300  feet  southwest  of  the  main  line  of  the  Rio  Grande  Western 
Railway. 

Records  at  tliis  station  are  of  importance  in  connection  with  the 
Strawberrj'  Valley  storage  reservoir  project,  under  a plan  to  divert 
water  from  that  basin  into  Spanish  Fork  near  its  heail  and  carry  it  to 
distribution  canals  below.  The  conditions  and  the  bench  marks  are 
described  in  Water-Supjdy  Paper  No.  176,  page  60,  where  are  given 
also  references  to  jniblications  that  contain  data  for  previous  years. 


• Dusrhtirijr  mfomirrmerUs  of  Spamnh  Fork  near  Siianish  Fork.  Utah,  in  1906. 


Onto.  j 

llytlrographer. 

Width. 

1 A rea  of  i 
‘ section.  ' 

I Uage 
' height. 

leoii.  j 

j 

Feet.  1 

1 ,Sq./l. 

F^.  '■ 

Jttmiarv2i» 

W.  (}.  SwendMen 1 

34.5 

23.4 

1.49 

February  4 1 

do ' 

35.5 

27.3  1 

1.48 

Han>h  3 

do 

34. 5 

25.5 

1 1.40 

March  22 i 

do 

36. 1 

:i2.5  ! 

1. 55 

April  28 1 

' H.  8.  Kleinachniidt 

39.5 

73.4  1 

* 2.40 

Mhv  10 

' do 

48.0  < 

122  1 

174 

May  19 

Thos.  (Jrieve,  jr 

40.0 

125 

174 

June  2 

do 

40.0 

94.5 

2.85 

June  12 1 

do 

39.0 

HO.O  i 

2.50 

July  3 ' 

do 

;w.  0 

1 45.  5 j 

1.70 

Auffust  7 

do 

, ;<7.o 

' 30.4  ! 

1.40 

October  17 ! 

do 

37.0 

27.5  1 

1.25 

I>is- 

charpf'. 


Sec. -ft 
7A.8 
69.  A 
57. 5 
109 
343 
801 
093 
472 
338 
177 
96 
W 


Daily  gage  hexglil,  in  feet,  of  Spanish  Fork  near  Spanish  Fork.  Utah,  for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dee- 

1 

1.45 

1.45 

1.55 

2.0 

. . 
2.5 

2.8 

1.75 

1.45 

1.35 

1.26 

1.25 

1.25 

2 

1.55 

1.4 

1.5 

2.0 

2.45 

2.8 

1.7 

1.4 

1.5 

1.25 

1.25 

1.3 

1.4 

1.4 

1.4 

1.8 

2.B 

2.75 

1.7 

1.4 

1.45 

1. 25 

1.25 

1.3 

4 

I.  4 

1.45 

1.6 

1.6 

3.05 

2.8 

1.7 

1.4 

1.35 

1.25 

1.3 

1.  4 

5 

1.4 

1.5 

1.  45 

1.8 

3.5 

2.85 

1.7 

1.35 

1.35 

1.25 

1.3 

1.35 

6 

1.5 

1.5 

1.45 

1.8 

3.6- 

2.85 

1.65 

1.35 

1.35 

1.25 

1.3 

1.3 

7 ... 

1.4 

1.5 

1.4 

2.2 

3.58 

2.65 

1.65 

1.35 

1.35 

1.25 

1.3 

1.25 

8 

1.5 

1.45 

1.45 

2.2 

3.9 

2.6 

1.6 

1.3 

1.35 

1.25 

1.3 

1.25 

9 

1.5 

1.45 

1.5 

2.2 

3.9 

2.5 

1.6 

1.3 

1.35 

1.25 

1.3 

1.25 



1.4 

1.45 

l.G 

2.4 

4.4 

2.55 

1.6 

1.3 

1.35 

1.25 

1.3 

1.25 

11 

1.35 

1.5 

2.2 

2.6 

4.4 

2.5 

1.55 

1.3 

1.3 

1.26 

1.3 

1.25 

12 

1.4 

1.5 

2.25 

2.4 

4.5 

2.5 

1.55 

1.3 

1.3 

1.25 

1.25 

1.25 

13 

1.4 

1.5 

2.25 

2.2 

4.5 

2. 45 

1.6 

1.3 

1.3 

1.25 

1.25 

1.4 

14 

1.4.’) 

1.5 

1.6 

2.25 

3.9 

2.  45 

1.5 

1.4 

1.3 

1.25 

1.25 

1.25 

15 

1.4 

1.55 

1.6 

2.4 

3.9 

2.4 

1.6 

1.35 

1.35 

1.25 

1.25 

l.l 

Hi 

1.4 

1.55 

1.  45 

2.  45 

3.85 

2.35 

1.55 

1.35 

1.45 

1.25 

1.25 

1.1 

17 

1.4 

1.6 

2.8 

3.8 

2.2 

1.5 

1.35 

1.35 

1.25 

1.25 

1. 1 

IH 

I.  4 

1.55 

1.6 

3.2 

3.8 

2. 12 

1.0 

1.35 

1.35 

1.25 

1.2 

1. 1 

19 

1.55 

1.6 

1.3 

3.1 

3.8 

2.05 

1.  55 

1.4 

1.35 

1.25 

1.15 

1.2 

‘20 

1.55 

1.  45 

1.45 

3.0 

3.95 

2.0 

1.5 

1.65 

1.3 

1.25 

1.2 

1.25 

21 

1.4 

1.55 

1.6 

3.0 

4.0 

1.9 

1.5 

1.45 

1.3 

1.25 

1.2 

1.25 

22 

1.4 

1.5 

1.6 

3.1 

3.9 

1.85 

1.5 

1.5 

1.3 

1.2 

1.2 

1.26 

23 

1.4 

1.5 

2.0 

3.3 

3.  65 

1.85 

1.5 

1.4 

1.3 

1.2 

1.2 

1.25 

24 

1.45 

1.45 

2.35 

3. 25 

3. 6 

1.85 

MW 

1.35 

1.3 

1.2 

1.2 

1.26 

■>' 

1.5 

1.5 

2.8 

2.9 

3.  .35 

1. 8. 

1.5 

1.36 

1.3 

1.25 

1.25 

1.25 

20 

1.45 

1.45 

2.3 

2.76 

3.2 

l.S 

1.5 

1.35 

1.3 

1.25 

1.25 

1.4 

27 

1.5 

1.5 

2.0 

2.55 

3.25 

1.8 

1.45 

1.35 

1.3 

1. 25 

1.25 

1.5 

28 

1.45 

1.5 

1.9 

2.5 

3.3 

1.8 

1.45 

1.35 

1.3 

1.25 

1.25 

1.4 

29 

1.45 

l.H 

2.56 

3.2 

1.8 

1.4.5 

i.;« 

1.3 

1.35 

1.25 

1.35 

31) 

31 

1.5 

1.45 

1.9 

2.0 

2.5 

3. 1 
2.85 

1.8 

1.45 
I.  4 

1.3 

1.  4 

1.25 

1.25 

1.25 

1.25 

1.3 

1.3 

Di.  ■ 


Goo.^It 
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I fatly  fHschnrgf,  in  second-/fct , of  Spanish  Fork  twar  Spanish  Fork^  Utah,  for  1906. 


Day.  1 Jan. 

Feh. 

Mar. 

Apr. 

May. 

June. 

July. 

Allg. 

Sept. 

Oct. 

Nov. 

Dec. 

1 m 

68 

89 

233 

368 

45>> 

\m 

112 

96 

81 

81 

81 

2 S9 

57 

78 

233 

354 

454 

158 

104 

120 

81 

81 

88 

3 3« 

57 

SV 

177 

:i93 

42t> 

158 

104 

112 

81 

Ml 

88 

4 37 

68 

80 

122 

515 

439 

158 

104 

06 

81 

H8 

104 

5 57 

78 

70 

177 

637 

452 

158 

96 

9»i 

81 

88 

96 

fi 7H 

<8 

74 

665 

452 

148 

96 

96 

81 

88 

88 

7 : 57 

78 

74 

288 

558 

398 

148 

96 

96 

81 

88 

81 

H 1 78 

68 

75 

288 

743 

385 

138 

88 

96 

81 

88 

81 

9 .1  78 

68 

85 

288 

742 

AIK 

138 

88 

96 

81 

88 

81 

to ! 57 

68 

110 

344 

874 

3/2 

138 

88 

06 

81 

88 

81 

11 48 

78 

278 

372 

874 

358 

129 

88 

88 

81 

88 

81 

\2 57 

78 

292 

344 

907 

358 

129 

88 

88 

81 

81 

81 

7S 

294 

288 

9a5 

:U4 

120 

88 

88 

81 

81 

104 

14 1 tiS 

78 

116 

302 

743 

344 

120 

104 

88 

81 

81 

81 

15 1 S7 

89 

93 

344 

741 

331 

138 

96 

96 

81 

81 

62 

tti o< 

89 

80 

357 

747 

318 

129 

96 

112 

81 

81 

62 

17 .57 

78 

94 

455 

724 

277 

120 

96 

96 

81 

81 

62 

57 

89 

95 

567 

722 

257 

138 

96 

96 

81 

74 

62 

19 89 

HX) 

53 

538 

720 

240 

129 

104 

96 

81 

68 

74 

S) . 89 

68 

84 

510 

750 

J27 

120 

148 

88 

81 

74 

81 

21 57 

89 

96 

510 

765 

203 

120 

lU 

88 

81 

74 

81 

22 67 

78 

123 

538 

740 

192 

120 

iR 

88 

74 

74 

81 

3 57 

78 

233 

594 

fi72 

192 

120 

104 

88 

74 

74 

81 

24 t58 

68 

328 

580 

6»i0 

192 

148 

96 

88 

74 

74 

81 

i5 78 

78 

455 

483 

593 

180 

izn 

88 

81 

81 

81 

>. 68 

68 

316 

442 

555 

180 

120 

96 

88 

81 

81 

104 

27. 78 

78 

233 

385 

570 

180 

112 

96 

88 

81 

81 

120 

(is 

78 

215 

372 

585 

180 

112 

96 

88 

81 

81 

104 

177 

382 

112 

96 

30 78 

215 

368 

533 

180 

112 

88 

81 

81 

81 

88 

31 68 

233 

467 

104 

104 

81 

88 

N'irrc.  >-l)ai]y  obtained  bv  indirect  mctho<l  for  nhifting  channela  March  3 to  May  19  Two 

racing  ctm*e9  woi\«  Uflcd  for  the  periods  preceding  and  following  March  3 and  May  19.  rospectlvoly. 


■Monthly  discharge  of  Spanish  Fork  near  Spanish  Fork,  Utah,  for  1906. 


(Drainage  area.  070  square  miles.] 


Discharge  in  sec'ond-fect. 

Kun-ofT. 

Month. 

Maximum. 

Minimum. 

.Mean . 

aen'-fw't. 

See-ft.  per 
R(|.  mile. 

Deplh  in 
inehns. 

Janujry 

89 

4H 

(XL  4 

4,080 

0.099 

0.11 

February 

100 

57 

76.0 

4.220 

.113 

.12 

Man'h 

455 

53 

158 

9.7-20 

.•236 

.-27 

Jprtl 

594 

122 

3(i9 

•22.0(X3 

.551 

.01 

)**)■  

907 

354 

(Mil 

40.(i00 

.987 

1.14 

June 

456 

IHO 

304 

IS. 100 

.4.54 

.51 

July 

169 

KM 

132.0 

8. 1'20 

. 197 

.23 

Augiin 

148 

88 

W.5 

6.120 

. 149 

.17 

8ppVmher 

120 

81 

93.6 

5.  .570 

. 139 

.16 

^irtohnr 

81 

74 

SO.  3 

4.1M0 

. I '20 

.14 

November 

K8 

68 

81  0 

4.8-20 

.121 

. 14 

Otcember 

120 

e<2 

S4  7 

.5.210 

.1*26 

.15 

The  yi*ar. 

* 

907 

48 

IM.O 

134.01)0 

.274 

3. 75 

SPANISH  FORK  NEAR  LAKE  SHORE,  t”TAH. 

This  station  was  establislicil  December  10,  1903,  at  the  highway 
bridge  on  tlie  road  between  Spanisli  P’ork  and  Lake  Shore,  about  .3 
miles  west  of  Spanish  Fork.  In  May,  1904,  it  was  reestablished  at  a 
point  about  800  feet  above  the  bridge. 
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SURFACE  WATER  SUPPLY,  1906. 


As  the  entire  normal  summer  flow  is  diverted  at  a pwint  above,  the 
station  is  maintained  only  during  the  spring  and  winter,  the  object 
being  the  determinaticm  of  the  amount  of  water  di.scharged  by 
Spanish  Fork  into  Utah  Lake. 

The  conditions  at  this  station  and  the  bendi  marks  arc  dc.scribcd  in 
Water-Supply  Paper  No.  176,  page  63,  where  are  given  also  references 
to  publications  that  contain  data  for  previous  years. 


Uitchirgc  rrufMure/n^’Ti/#  of  Spanish  Fork  ruar  Lake  Shorr^  Utah,  in  1906. 


Dat<'. 

1 

i Hydrographor. 

Width.; 

. - 1 

, .Aron  of 
section. 

1 

height. 

Dis- 

chai^. 

January  20.  . . . 
Fobmar>’  3...., 

W.  0.  Swendson 

1 

1 Fert. 

! 27.0, 

27.0  ! 

30.0  j 

Sq.fL 

26.5  1 

25.6  1 
31.3  , 

Feet. 

1 4.53  1 

1 4.48- 

15t) 

^ Sec.-/t. 

72.2 

65.3 
, 83.1 

I 37.  .5  1 

60.9 

5.41 

i 181 

April  28 

11.  8.  Klflnschmtdt i 

52.0  1 

IZi 

i 7.25 

352 

24. 0 1 

in.  (1 

1 4.20 

12.6 

1 

Paily  gage  height,  in  feet,  of  •Sparmh  Fork  near  Lake  Shore,  Utah,  for  t906. 


Day.  1 

Jan,  1 

Feb. 

Mar. 

Apr. 

May. 

! 

June.  ' 

! 

Nov. 

1 r>cM‘. 

1 

.. 

4.40 

4.53 

5.35 

7.2 

1 

1 6.05  ’ 

4 

4.70 

2 ' 

4.30 

1 4.35 

4. 4.8 

5.3 

1 7.15  1 

8.87 

4.40 

4.90 

3 

1 4.48 

I 4. 45 

5.2 

; 7.35 

1 5.7 

4.40 

4.90 

4 ! 

1 4.42 

1 4.50 

5.0 

■.DO 

5.5 

4.40 

4. 10 

5 1 

1 4. 25 

4.42 

1 4.48 

5.05 

9.25  1 

5.47 

4.40 

4. 10 

6 i 

4.  40 

4.43 

1 5. 1 1 

9.50 

5.9 

4.40 

5.00 

7 

1 

4.  40 

4.44 

5.82 

1 9.35 

8 75 

4.  45 

5.00 

8 

1 4.  :i8 

4.50 

1 5.92  1 

I 9.35 

5.5 

4.  45 

5.00 

9 

4.35  1 

4.58 

6.0  i 

9.35 

5.45  , 

4.  50 

5.00 

10 

1 

4.  40 

5.30 

6.3 

8.90 

5.0  1 

4.55 

5.00 

4.41 

1 5.92 

6.25  1 

9.00 

4.9 

4-55 

5.00 

12 ' 

' 4.50 

4.50 

1 5.48 

, 6.0  ' 

8.30 

4.7 

4.55 

500 

13 

4.47 

6.15 

5.95 

10.25 

4.3 

4.55 

5 10 

14 

4. 80 

4 48 

4.81 

6.0  : 

9.20 

4.05 

4. 50 

5 10 

15 

4.40 

4,  48 

4.15 

' 6.2 

8.45 

3.7 

4.50 

5 10 

16 

4.35 

4 50 

A.  on 

i 7.0 

1 8. 25  i 

i 

4.  .50 

1 4. 4t) 

4.44) 

A.  10 

7.5  1 

1 H.W 

4.  35 

4.50 

4.90 

1 4, 40 

4.  45 

4.20 

8.00 

4.0 

4.50 

4 m 

1 4.52 : 

4. 60 

4.15 

1 1.72  1 

' 8.00 

4.  50 

4.W 

! 4. 57  , 

4.48 

4.  45 

\ 7. 75  1 

8.20 

4. 50 

A . 90 

21 : 

1 4.57  1 

! 4.48 

4.50 

i 7.95  1 

9.00 

1 

4-/50 

4.90 

22 1 

1 4.28  1 

I 4.50 

4.53 

8.4  ' 

, 8. 45 

4.50 

4.90 

23 

4.50  ' 

' 4.52 

5.42 

1 8.8 

8.05 

4.50 

4.80 

24 

4.  40 

4.50 

5.90 

1 A 4 

i 7. 70 

' 4.50  . 

4.90 

25 

' 4.40 

4.  45 

6.90 

1 A« 

! 7.35  ! 

4.50 

4.90 

26 

4.37 

4.41 

6. 10 

1 7.7 

i 7.20 

4.50 

52!) 

27 

4.38 

4.  48 

1 5. 53 

! 7.4  1 

' 6.80 

4.50  , 

520 

28 i 

4.n 

4.45 

5. 58 

1 7. 25  ' 

1 7.15; 

4.70 

5 10 

29 

1 4.40 

I 5. 40 

' 7. 35 

7. 30 

4.70 

510 

30 

: 5.38 

7.  4 

, 6.90 

4.  70  1 

1 5 00 

31 

4.  40 

1 5. 47 

6.50  ; 

500 

1 

■ 1 

1 

Note.— Flow  probably  nlightly  aflocUMi  by  ice  coiidlUona  duriiig  wlntor  months. 
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Daily  dUcharye , in  ti  cond-fcet,  of  Spanish  Fork  nmr  Lake  Shore,  Utali.for  1S06. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Nov. 

■ 

Dor. 

I 

« 

58 

85 

177 

343 

200 

19 

36 

2 

30 

54 

82 

170 

180 

21 

30 

3 

48 

64 

79 

161 

3ti2 

163 

21 

30 

■1 

is 

61 

84 

142 

408 

14.5 

21 

10 

3 

46 

GZ 

84 

147 

.5.T2 

139 

21 

10 

6 

50 

C2 

77 

1.52 

552 

177 

21 

.57 

7. . . . 

33 

62 

80 

220 

33i> 

161 

23 

67 

8 

56 

61 

86 

228 

.534 

134 

2» 

57 

9 

38 

94 

2.Vi 

532 

]‘23 

26 

57 

10 

30 

63 

163 

264 

491 

74 

2H 

57 

11 

62 

64 

222 

2<i0 

.500 

38 

28 

57 

12 

66 

7.3 

1K2 

2:w> 

453 

34 

28 

57 

13 

79 

09 

245 

231 

611 

17 

*28 

65 

H 

92 

74 

119 

m 

313 

8 

'26 

65 

15 

38 

74 

38 

'255 

443 

26 

65 

16 

54 

76 

.52 

329 

422 

n 

26 

57 

17 

.W 

67 

Vi 

375 

443 

18 

2<i 

.V) 

18 

.58 

72 

64 

:i95 

.'WS 

6 

2G 

.50 

19 

68 

87 

61 

397 

.397 

26 

.50 

30 

75 

400 

416 

26 

50 

21 

72 

75 

94^ 

420 

4SS 

26 

.V) 

22 

49 

79 

97 

-!.35 

26 

30 

23 

6(> 

81 

I Hi 



2i\ 

42 

24 

3H 

80 

22<i 

•:ti0 

.!«<(> 

rj) 

23 

38 

76 

319 

47s 

;w.3 

26 

30 

26 

.Vi 

73 

245 

.39.5 

318 

2»i 

74 

27 J 

81 

19.3 

280 

2ti 

74 

28 ! 

m 

198 

:i32 

322 

.3(> 

29 

38 

180 

3(il 

,32t> 



.Vi 

30 

.58 

17J 

:n>4 

2H») 

.Vi 

31 

38 

iSii 



3.:l> 

Id 



Note.— Total  How  of  river  <liverte<l  for  Irriffatinii  .1  line  19  lo  OetolxT  31.  Daily  (li.ivhurge  ohtalnetl 
liy  Indireet  method  for  ehiftlng  chaiineU.  Open-ehannel  rating  applied  during  winder  period  whlvh 
may  give  results  whieh  are  somewhat  too  large. 


Monthly  discharyt'  of  Spanufh  Fork 

war  lAlke  Shore. 

Utah,  for  HXit;. 

Mon':.. 

Djsrliargo  in  arr«m«l-ftvt. 

J Maximiiin.  Minimum.  Mran.  j 

I Total  in 
I 4M*re-fr<*t. 

Janttary 

92  ' 

46 

' ai.o 

3.  6V) 

Febniarv 

87 

34 

6f».9 

3 V8I 

Marrh 

319 

52 

134  , 

1 8, 240 

April 

4*8)  1 

142 

SIS  ! 

1 is. too 

Mav ; 

.5.52  ‘ 

242 

, -O’* 

2.7.SO0 

Juno 

...1  2(10  1 

00 

51.7 

1 .3. 2,V) 

Julv 

o' 

0 

' u 

0 



...'  0 

0 

0 

0 

Sopiom!>cr. 

0 

0 

0 

0 

Ortolfor 

0 

0 

0 

0 

Noveml>cr 

,.A  Vi 

19 

26.0  1 

1 1 . ,V/) 

Doroml»or 

74  . 

10 

1 32. 9 

1 3.230 

Tho  year 

•“i 

0 

93.  1 

! 1 

67. 700 

1 

ISKVIKIt  KIVKU  IIASIX. 


UESrRIlTION  OF  BASIN. 


Sevier  River  rises  in  the  nortliwt'stern  ])nrt  of  Kane  County,  in 
soutliem  Utaii,  (lows  nortlieastwanl  to  a point  near  (tiinni.son,  nortli- 
westwartl  nearly  to  Ix'aininirton,  and  then  turns  shar])ly  to  the 
southwest  and  di.seharges  into  Sevier  Lake. 

Tributary  streams  are  few,  San  Piteli  River  and  Salina  ('reek 
being  the  most  important.  The  San  Pitch  joins  the  main  stream 


284M--IRR  2I2-t)8 4 
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SUKFACK  WATER  SUPPLY,  1906, 


about  3 miles  above  the  gaging  station,  but  since  its  flow  is  use<l  for 
irrigation  and  is  completely  controlled  by  storage  reservoirs,  it  fur- 
nishes little  of  the  supply.  Salina  Creek,  which  enters  about  15 
miles  above  the  station,  is  subject  to  rapid  run-off  and  during  flood 
seasons  carries  an  immense  amount  of  sediment. 

There  is  considerable  irrigation  from  the  Sevier  above  (Junnison, 
and  a few  small  storage  reservoirs  control  the  flood  di.scharge. 


SEVIER  RIVER  NEAR  (lUNMSON,  ITAII. 

This  station  was  established  June  29,  1900.  It  is  located  at  the 
wagon  bridge  over  the  Sevier  about  4 miles  west  of  Gunni.son,  on 
the  road  to  Westview  precinct.  The  conditions  at  this  station  and 
the  bench  marks  are  described  in  Water-Supply  Paper  No.  176,  page 
6.5,  where  are  given  also  references  to  publications  that  contain 
data  for  previous  years. 


IHsrhanjf  mfonurnnents  of  Srvirr  Hirer  near  Ounrmon,  Utah,  in  1906. 


Oat4'. 

Ilydrogmpht'r. 

Iwidth.^ 

' An»a  of 
1 section. 

Oao- 
hi'ight.  j 

Dis- 

charge. 

April  2T> 

' II.  S.  Klcinffchniidt 

i Feet. 

' . rtO 

Sq.ft. 

210 

Fret. 

3.52 

Sec.~ft. 

503 

M,.y  :i 1 

r.  Tanner | 

1 78 

401  1 

5.G5 

1.770 

!tfiv20 • 

Thofi.  Grieve,  jr 

* 79 

519 

0.27 

2.530 

July  17 

do 

' 42 

1 1 

1 '“i 

I 

' 42 

i 

Daily  gage  height,  in  feet,  of  Sevier  River  near  (riinnUon,  Utah,  for  tUOO, 


Day. 

Jan. 

1 

4 

2.06 

5 

2.08 

8 

9 

10 

4. 16 

11 

11! 

1.1 



11 

4.0U 

15 

16 

17 



\s. 



10. 

1'  j 

3.70 

21 

3. 00 

24 

2. 46 

■ i.\ 

2.  44 

26 

2.40 

2.40 

28 

2.  40 

31, 


Kcb.  : Mar. 

Apr. 

. 

May. 

June. 

July. 

Allg. 

Sk^pt. 

Oct. 

Nov. 

Dec. 

2.3S  1 

2.90 

3.50 

5.7 

3.80 

2,00 

2.60 

2.  .38  1 

2.KU 

3. 60 

5. 66 

.3.70 

2.  CO 

2.58 

2,46 

2.  76 

2.38  1 1.60 

2.74 

3.  74 

5. 62 

3.70 

2.U1 

2,02 

2.54 

2,44 

2.80 

2 . :is  ' 

2.  72 

3. 76 

5. 40 

3.70 

l.ilO 

2.04 

2.  .54 

2.40 

2,80 

2.as  1.46 

2.  70 

3.  .80 

5.  .36 

1.90 

2.22 

2.  .52 

2. 42 

2.86 

2.3S  1.74 

2.90 

3. 86 

5.10 

3.liK 

I.S4 

2.30 

2..W 

2.40 

2.86 

2.:»  1.82 

3.30 

3.90 

,5.66 

3.fi2 

l.hO 

ZliO 

2. 42 

2.36 

2.  84 

2.3S  1.86 

3.  '20 

.3.  84 

4.9*i 

3. 62 

1.80 

2.30 

2.30 

2.:t»» 

2.1k> 

2.  .18  2. 112 

3.22 

.1.  !H 

4.70 

3.12 

1.76 

2.20 

2.80 

2.  .34 

2.90 

2. 40  2. 06 

3.24 

4.04 

4.72 

3.  (V) 

1.70 

2.20 

2.  *26 

2.34 

2.86 

2. 50  2. 78 

3.26 

4. 10 

4.80 

2.70 

1.64 

2. 10 

2.22 

2. 36 

2.  .84 

2.62  2.78 

.1.  14 

4.2il 

4.72 

1.75 

1.96 

2-20 

2-  30 

2.82 

2.  so  2.  72 

3.  16 

4.  .V. 

4.78 

1.70 

1.90 

2.06 

2.  ^10 

2.82 

2. 2.  .Vi 

3.  Of. 

4.56 

4.70 

1.70 

i.m) 

2.02 

2. 30 

2.82 

2.82  2.40 

3.02 

4.76 

4.68 

1.72 

1.90 

2.00 

2.  .32 

2.80 

2.S2  

3. 04 

4.!4I 

4.f>6 

1.72 

2.04 

2.»> 

2. 7ti  2. 20 

3. 20 

5. 10 

4.f>6 

.95 

1.70 

2-  42 

2.06 

2.32 

2.80 

2. 74  2. 28 

3. 22 

.5.  .30 

i.fA 

1. 00 

1.64 

2.40 

2.10 

2.32 

2.  .SO 

2- .VI  2.24 

3.20 

5.44 

4.  .50 

1.20 

1.70 

2.  40 

2. 14 

2.82 

2.  .V)  2. 24 

2 24 

5. 60 

4. 20 

1.  12 

1.90 

2. 44 

2. 12 

2.34 

2.82 

2.46  2.  .18 

3.24 

5.  72 

4. 10 

1.  14 

2. 12 

2.44 

2. 10 

2.86 

2.40  2.44 

3. 2ti 

5. 86 

3.00 

1 "r?. 

2.20 

2.  40 

2. 20 

2.34 

2.H4 

2.  20  2.  .V» 

3.40 

3. 78 

1.24 

2.20 

2.60 

2.20 

2.34 

2.  .SO 

2.20  ' 2..V> 

3.44 

6.00 

3.  (.0 

l.XI 

2.!*) 

2.  t»0 

2-18 

2.46 

2.80 

2.ii8  2.70 

3.  .V) 

6.  Oil 

3.  4f> 

1.24 

3. 10 

2.60 

2.20 

2.m 

2.82 

2-20  2.76 

.3.  44 

B.20 

,3.  40 

1.20 

2.(10 

2. 60 

2.22 

2.60 

2.80 

2.(H>  , 2.  84 

3.34 

3.  18 

1.34 

2 50 

2.6,0 

2.22 

2. 60 

2.00  1 2, ‘K> 

3.  .34 

e.34 

3. 10 

i.m 

2. 

2.  60 

2. 24 

2.(>4 

. . ' 2.  ‘.»2 

a.  :16 

3. 04 

1.34 

2.26 

2.62 

2.26 

2.66 

2.84 

•>  <f) 

3.  .52 

6.  04 

2.  W 

2.2ti 

2. 62 

2.26 

2.66 

2.84 

2.tio 

2-20 

2.28 

2.84 



Notk.— If’ocomlitions  Junuury  1-19.  Ico  about  0.4  foot  thick. 
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SEVIER  RIVER  NEAR  MARYSVALE,  UTAH. 

This  station  was  established  February  18,  lt)06.  It  is  located  about 
200  yards  from  the  main  wagon  roatl  at  Peter  Pitt’s  ranch,  about  6 
miles  above  Marysvale,  which  is  the  nearest  railway  station. 

The  channel  is  straight  for  about  200  feet  above  the  station  and  100 
feet  below.  The  right  bank,  which  is  rather  low,  is  covered  with  wil- 
lows; the  left  has  gentle  slope  and  is  clean.  Neither  bank  is  subject  to 
overflow.  The  current  is  sluggish.  The  bed  of  the  stream  is  com- 
po.sed  of  clay  and  may  change  during  flood  stages.  Discharge  meas- 
urements are  made  from  a car  on  a cable  marked  at  5-foot  intervals 
with  red  paint.  The  initial  point  for  .soundings  is  the  inner  face  of  the 
cable  support  on  the  left  bank. 

The  gage,  which  is  read  by  Mr.  Peter  Pitts,  is  a 4 by  4-inch  post, 
graduated  to  feet  and  tenths,  .set  in  a vertical  ])osition  directly  under 
the  cable. 


IHschargf  meoiUTements  of  Scvxrr  Hirer  near  Sfarygvale.  Utah,  in  VMH\. 


I>atR.  ' 

llydrographtT. 

1 

Width.  1 

Area  of  j 
section.  * 

1 

height. 

nia- 

charge. 

April  24 

July  10 1 

H.  S.  Klplniichmltlt 

Thoa.  OrU'W,  jr 

1 FrrI. 

,V. 

4<t 

Sq.ft. 

22i 

‘•"i 

Feet. 
4.85 
3. 04 

Sec. -ft. 
B73.0 

2ii0. 0 

Daily  gage  height,  in  feet,  of  Sevur  Hir<r  near  Sfarysvale.  Utah  for  IU0f>. 


Day.  Feb. 

Mar. 

Apr. 

May. 

June. 

1 1 

2.  78  I 

2.60 

5.00 

7 97 

•>  1 

2.00  ' 

2.  70 

4.80 

5 97 

3 i 

2.  40 

2.  60 

4.70 

6.77 

4 1 

2.  45 

2.  W 

4.70 

5 65 

6 ’ 

2.  45 

2.55 

4.90 

6.52 

6 

2.35  ' 

2.55 

5. 20 

6.52 

7 

Z32 

2.80 

5.  40 

6.55 

2 4U 

2. 95 

5.  55 

6. 52 

9 

2. 40 

2.90 

5.80 

H.  17 

10  

2.50 

2.00 

6.0U 

11 

2.50 

2. 90 



6.00 

12 ; 

2 55 

2. 90 

6.  17 

i3 ■ 

2.50 

2. 90 

5.90 

14  ! 

2.  GO 

2.W) 

5. 90 

2.60 

2.W) 

5.  (41 

lb ! 

Z60 

2. 90 

5. 50 

Day. 

Keb. 

■ Mur. 

’ 1 

Apr. 

Muy. 

June. 

1 

17 

j 

2.50 

3.00 

5.  40 

18 

...  2.73 

1 2. 55 

3.25 

1 19 

1 

1 2.50 

3.40 

j 

5.  10 

20 

1 

2.45 

3. 60  , 

4.95 

21 

2.  70  ' 

2.52 

3.75  ' 

4.80 

22 

. 2.  70  I 

2..M 

4.00  ' 

4.70 

, 23 

. 2.50 

2.55  1 

4.30  ' 

8.57  1 

4.  40 

; 24 

. 2.50 

2. 60 

4.70  1 

S.4-  ! 

4.  20 

i5 

. 2. 50 

2.80 

5.00  1 

8. 42  1 

4.00 

26 

. 2.60 

3.05  ; 

5.10 

8.17 

3.80 

'.»7 

. 2.  .55 

3.  ai 

5.00  ! 

7.87 

3.  75 

28 

2.(4) 

2.  so 

4. 90 

7.8.5 

3.65 

29 

2.70 

4.90 

7.92 

.3.60 

;io 

2.70 

5.  10 

7.97 

3.  40 

31 

2.(i5 

7. 59 

Note.— May  10-22  water  was  over  the  top  of  the  gage  rtxl. 


UEAA  KU  (MtKKK  DIIAINACJK  I5ASIX. 


J>KSCRnniON  OF  HASIN. 

Beaver  Creek  with  its  tributaries.  North,  South,  and  Indian 
creeks,  rises  on  the  western  slope  of  the  Tu.shar  Mountains,  and  flows 
in  a westerly  direction  to  Minersville,  thence  northeily  until  its 
waters  are  lost  in  the  sands. 

Measurements  were  made  of  these  streams  in  ItlOfl  by  Mr.  J.  F. 
Hoyt,  in  connection  with  an  investigation  of  the  water  resources  of 
the  valley  for  irrigation  purposes. 
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SURFACE  WATER  SUPPLY,  1906, 


BEAVER  CREEK  NEAR  BEAVER,  UTAH. 

This  was  a temporary  station  established  June  15  and  discontinued 
September  22,  1906.  It  was  located  at  the  mouth  of  Pink  Stone 
Hollow,  5 miles  east  of  Beaver,  Utah. 

I>ischanjf  vifosurntu  nts  of  Heaver  Creel:  near  Beaver.  Utah,  in 


Month. 


Juno  13. . . 
July  2. - 
Aupist  14 
August  25 


Ga^  Dis- 
hPignt.  I'hargr. 


Feet.  ' Srr.-ft. 

5.35  * 612 

4.0U  I 164 

3.35  I 7S 

3.2S  62 


Pally  (jaye  heiyht,  in  /vet.  of  Beaver  Creek  near  Beaver,  Utah,  for  JU06. 


iJiiy.  June. 

July. 

Aug. 

! Day.  Juno. 

; 

July. 

Aug. 

Sept. 

1 

4.0 

' 3.2 

17 4.95 

3. 65 

33 

3.  2 

2 

3.  Vt 

3. 55 

3 25 

IS 1 4.8 

33 

32 

3 

3,  m'i 

3.  .5 

32 

19 ' 4.75 

3 6 

3 3 

3 2 

1.  .. 

3.95 

3.  1 

32 

20 ■ 4.65 

3 6 

3 4 

3 2 

3.4 

32 

3 5.5 

6 

3.9 

3.4 

3 2 

22 4.55 

3 5 

3. 1 

7 

3.  K*» 

3.4 

3. 15 

23 4.5 

3 35 

S . 

3. 4 

3 15 

21 4.4 

3 55 

33 

3. 15 

10 

3..S 

3-35 

3 1 

2*. 4.3 

3 45 

3.3 

It 

3.  75 

3 35 

3. 1 

27 4. 3 

3 45 

3 25 

12 

3.  7.5 

3 35 

3. 1 

2H 4.25 

35.5 

325 

13  . 

3.7.5 

3 3 

.3. 1 

29 4. 12 

3.5 

325 

U 

3.7.'» 

3.3 

3. 1 

.30 4.  OS 

34 

3 25 

15.... 

:i.2 

3.7 

3.3 

A 1 

31 

3 35 



16.... 

1 

a:  1 

3.3 

_ 3 2 

1 

Ratiny  table  for  Beaver  ('reek  near  Beaver,  Utah,  for  1906. 


Gape  ■ 

Dla- 

Gage 

Dis- 

Gage 

l)ia- 

Gage 

i Hi^ 

Gage 

1 Dta- 

height. 

eharge. 

height. 

ehrtige.  | 

lieight. 

ehtirgo. 

height . 

charge. 

heigiit. 

i charge. 

Fert. 

Sec.- ft. 

Ffft. 

.Sec.-ft.  ^ 

Feet. 

.SVr,  ft. 

Feet. 

,See.ft. 

Feet. 

See.-ft. 

3 10  1 

52 

3rt) 

103 

4.  10 

\<i 

4.  50 

269 

4.lt0 

399 

3.  20 

59 

3 70 

117 

4.20 

21  r2 

4.  60 

297 

5.  00 

4.39 

3 30 

tw 

3 SO 

i:c  i 

4.30 

222 

4.  70 

;t2s 

5. 10 

4S2 

340 

7S 

3 ‘to 

US  ■ 

4. 40  . 

244 

4.  SO 

362 

5.20 

528 

3.50 

‘HI 

i.tto 

li;5 

NoTE.^This  15  ba.sotl  on  4 dischargo  luuusiircTnonta  and  Is  not  well  defined. 

Monthly  disvharyv  of  Reaver  Creek  near  Beaver,  Utah,  for  1906, 


Month 


.lime  (15-30' 

July 

.\ngu.st 

8t‘pl«'inlKT  (l-22i 

The  ;>«rif»d. 


Dlsehargi'  In  Kuctmd-leet. 

^ Toul  in 

Maxhmiin. 

Mininiuin.  Mean. 

acre-fo<’t. 

1 

528 

179  ;u)0 

9.520 

1U5 

78  117 

7.190 

ia3 

•vl  74. 8 

4.1YI0 

ii3 

52  .VV.  1 

2.4.50 
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BEAVER  CREEK  NEAR  MINERSVILLE,  ITTAH. 

The  following  measurement  was  made  June  21,  H)06,  at  the  county 
bridge,  1 1 miles  east  of  Minorsville.  During  tlie  late  summer  Miners- 
\’ille  Canal  diverts  most  of  the  flow  of  the  creek  200  feet  al)ove  the 
bridge. 

Area,  64  sf|uare  feot:  disrhargp,  211  serond-foot. 

MINEUSVILLE  CANAL  AT  MINERSVILLE,  I’TAH. 

This  was  a temporary  station  established  June  21  and  discon- 
tinued September  21,  1906.  It  was  located  at  the  old  flour  mill 
flume,  three-fourtlis  of  a mile  east  of  Minersville. 

The  gage  was  fasteneil  to  the  north  side  of  the  flume  with  the  zero 
coinciding  with  the  bottom. 

The  following  measurements  were  made  during  1906: 

June  21 .G^e  height.  .1.50  feet:  discharge,  41  scM'ond-feet. 

August  21. . . .Gage  height.  .0.93  di.^  harge,  32.5  HC‘cond-feet. 


Daily  yagc  height,  in  feet,  of  Mirursrille  Canal  nair  MiiuDinlU,  Utah,  for  I90f>. 


Day. 

June. 

July. 

Aug. 

Seipt. 

Day. 

June.  July. 

A up. 

1 

1.0 

0.9 

1.4 

17 

0.9 

2 

l.fi 

1.5 

IS 

I.  1 

i 

1.0 

.9 

1.  4 

19 

.0 

4.....  . . 

1.  4 

20 

1.  1 

5 

LO 

.9 

1.  4 

21 

1.6  

.9 

e 

l.O 

1.35 

22 

l.O 

7 

1,6 

.9 

1.35 

23 . . 

1.0  1 1. 1 

1 1 

B....,  ....  .... 

lie 

i.a5 

24 

1.5  i 1.  1 

13 

» 

1.0 

.9 

1.35 

2.5 

1.0  

1.3 

10 

1.6 

1.3 

2li 

l.O  1. 1 

1.3 

11 

.9 

1.3 

27 

1.0  

1.3 

12 

, 

1. 1 

1.3 

2S 

.1  1.0 

1.3 

U 

.9 

1.3 

1.0  . . . 

13 

U 

1. 1 

1.3 



30 .. 

1 0 .9 

1.3 

U 

.9 

3 

31 

1.  3 

It 

1 *•' 

i.i.i 

Monthly  ilisrharge  of  Mincrfii  illr  (\inal  m ar  Miin  rsvilh'.  Utah,  for 


Month. 


I I»iH'h»irgc  in 
U 

I Mu.ximum.  Mininimn.  < .Mean. 


Tot  til  In 


Juno  (21-30) 43  41  42.7  M7 

July 43  32  37.3  2.2fO 

.\ujrui8t 3.S  .T2  r«.7  2.1170 

Sepumibor  (1-21) U 3.3  37.  1..070 

Th<t  period * ti. 7sii 


Noth.  — Tho«e  vhIim'J*  are  bawnl  on  very  meager  ilntu  and  art*  only  appro.ximnte, 

NORTH  FORK  OF  NORTH  CREEK  NEAR  HEAVER.  CTAIL 

This  was  a temporary  station  established  June  16  and  discontinued 
September  27,  1906.  It  was  loeated  oue-balf  mile  east  of  T.  J.  Shy’s 
fence  along  the  wagon  road  and  ,S  miles  northeast  of  Beaver. 
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SURFACE  WATER  SUPPLY,  190«, 


l>inrharge  v\easuremeni»  of  Xorth  Fork  of  North  ('reek  near  Jicavrr,  Utah^  in  I90f>. 


DaU?. 


June  2.1. . . 
August  IK. 
Augitst  27, 


' Oage 
) height. 

j I>la- 
1 charge. 

1 

1 

Feet.  1 

Sec.^ft. 
3i  2 

2.25  1 

3.6 

2.25!  3-t 


Daily  gage  height,  in  fa  t,  of  North  Fork  of  North  ('reek,  near  Beaver,  Utah,  for  19<t6. 


I>ay.  .rune.  July.  Aug.  S<'pt. 


1 

2.0 

2.2  1 

1.  2.5 

2 

2.6 

2.2 

2.32 

3 

2.6 

2.2  1 

2. 22 

4 

2.6 

2.1  1 

2.35 

5 

2.6 

2.1 

2.36 

6 

2. 5 

2.1 

2. 3.5 

7 

2. 5 

2.1 

2. 34 

8 

.' ' 2.5 

2.1 

3. 24 

.' 2.5 

3.25 

10 

2. 5 

2.1  > 

2. 0 

11 

2.5 

2.1 

1.9 

12 

2.0 

1.95 

13 

2.0  . 

1.9 

14 

.! 2.4 

2.0  1 

1.9 

15 

2.4 

2.0 

1.9 

16 

3.0  2.4 

2.0 

1.9 

1 


Day. 

j June. 

July.  ! 

Aur. 

Sept. 

17.- 

2.9 

2.3  ' 

2.0 

2.  J 

18.  . 

2.8 

2.2  1 

2. 18 

2. 1 

19.. 

2.8 

2.2 

2.1 

2. 1 

20. . 

3.0 

2.0 

2.2 

2.  1 

21.. 

2.9 

2.2 

2.3 

2- 1 

22.. 

2.9 

2.2 

2.3 

2.  1 

23. . 

2.8 

2. 1 

2.3 

2.  1 

24. . 

2.  i\ 

2.2 

2.3 

2.1 

25. . 

2.7 

2.2 

2.3 

2.2 

26. . 

. . i 2. 6 

2.2 

2.4 

2.2 

27. . 

..i  2.6 

2.2 

2.3 

2.2 

28.. 

2.6 

22 

2.3 

29.. 

2.0 

1.9 

2.3 

30. . 

2.6 

1.9 

2.32 

31.. 

1.9 

2.3 

.\fo7ithly  discharge  of  North  Fork  of  North  ('reek,  Tuar  Beaver,  Utah,  for  19()G. 


Month. 


Di.schtti^-*  in  second-feet.  1 ^ 

_ _[  Total  in 

Miixiamrn.  Minimum.  Mean. 


Juno  (16-30) 52  17  29. 9 , 890 

July 17  .2  I 6.8  I -418 

August 7.7  .6  2.7  166 

Septemlwr  (1-27) 84  .2  | 8.3  445 


The  perifai 1 1,910 


Note.— ThoMi*  vaiuos  are  Iiosed  on  very  meager  tlata  and  arc  only  approximate. 


SOUTH  FORK  OF  NORTH  URKEK,  NEAR  BPIAVER,  UTAH. 


Thi.s  was  a temporary  station  established  June  16  and  discontinued 
September  27,  1006.  It  was  located  100  feet  east  of  “The  Narrows” 
of  South  Fork  Canyon,  S miles  northeast  of  Beaver,  T'tah. 

Discharge  measnremenU  of  South  Fork  of  North  fVcci*,  near  Beaver,  Utah. 


1 Gage  ■ Dis- 
helght.  charge. 

June  23 

.\ugust  18. . . 
.\upist  27. . . 

Feet.  ! Sec.-ft. 

3. 40  90 

2.25  17.3 
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Daily  gage  height^  tn  feet,  of  South  Fork  of  North  C'rerk,  near  Bearer,  Utah,  for  1906. 


Day. 

June. 

July. 

Auk. 

Sept. 

June. 

July. 

Auk. 

Sl'pt. 

.... 

3. 1 

2.4 

2.32  17 

3.6 

2. 7 

■■ 

2 

3.1 

2.  1 

2.32  18 

3.6 

2.7 

2.4 

2 2 

3 

3. 1 

2.3 

2.22  19 

3.6 

2.6 

2.4 

•>  *» 

4 

3.1 

2.3 

2.3.5  1 2f) 

3.7 

2.4 

25 

3.9 

2.3 

2.  a*»  21 

3.7 

24 

2V, 

2 2 

2.8 

2.3 

2.34  22 

3.6 

2.3 

2 4 

2 2 

7 

2.8 

2.4 

2. 34  23 

3.4 

2.4 

2.4 

2 3 

8 

2.8 

2.4 

2.  34  24 

3.2 

2.4 

2 4 

2.  3 

9.  ... 

2.8 

2.4 

2. 35  2.'i 

3. 1 

2.  4 

10 

2.8 

2.4 

2.25  2ti 

3.0 

2.4 

2.4 

2 3 

11 

2.8 

2.4 

2.24  27 

2.9 

2.4 

2 2 

2 3 

!•> 

2.8 

2.4 

2. 25  28 

3.0 

2.4 

2 3 

13 

2.8 

2.6 

2.25  2t> 

2.9 

2.4 

2.3 

14 



2.7 

2.5 

2.25  30 

2.8 

24 

2 3 

15 

2.7 

2.5 

2.2.',  1 31 

2.4 

16 

3.S 

2.7 

2.4 

2.25 

Monthly  discharge  of  South  Fork  of  North  ('reek,  near  Braver,  Utah,  for  1906. 


1 DiHehaige  in  (MK'ond-feet.  ^ 

Total  in 

Muxitnum. 

Minimum.  ^ 

51e^n. 

i arre-fect. 

June  16-30 

152 

.88. 1 

2.r»20 

July 

: 168 

18 

37.6  1 

2.310 

Au^ist 1 

102 

16 

23.4 

1..T90 

September  1-27 

; 19 ! 

i 16 

17.5 

937 

The  pi*rio<l 

1 

1 ! 

; 1 

7,260 

Note.— Thom*  vuluefl  Imflcd  on  duta  and  an*  only  uppro.xiinat». 


SOUTH  CREEK,  NEAR  HEAVER,  UTAH. 

This  was  a teinporan"  station  estahlislied  Juno  1<S  and  iliscon- 
tinuod  So{)tomhor  IS,  I'JOfi.  It  was  located  'JOO  feet  east  of  (V)x 
Brotliers’  rancli  house  and  8 miles  southeast  of  Beaver. 


(tag<*  I>is* 

' h<*iKnt.  Ichargo. 


Jiin**  18. . . 

July  6 

July  31... 
August  25 


I Feet.  ' Ser.-ft. 

1.20  2a  8 

• .70  I 6.8 

.51  I 2.H 

.41)  \ 3. 1 

1 


INDIAN  CREEK,  NEAR  HEAVER,  X’TAH. 


This  was  a temporary  station  established  June  2t)  and  discon- 
tinued Augn.ist  31,  1906.  It  was  located  190  feet  ai)ove  the  head 
of  Beaumont  ditch  and  12  miles  north  of  Beaver. 

Discharge  meagurevicnts  of  Indian  ('reek,  near  liiarer.  I’lah. 


June  26. . . 
August  18. 
August  21 


(Inge  ! ])is> 
height,  ^charge. 

Feet.  Sec.‘/t. 
0.95  21.3 

.65  4.6 

.61  ■,  3.9 
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SURFACE  WATER  SUPPLY,  1906. 


Daily  yaye  luitjhi,  m ftel,  of  Indian  Crtek,  7uar  Jitanr,  ['tah,for 


Day.  1 Juiif.  July. 

AnK. 

n»y. 

June. 

July. 

A tig. 

! . 

P 

17 

0 79 

' 

18 

a<M 

' 

Jfl 

20 

....... 



. KS 

21 

.'to 

' M 

22  

• 

23 - 

.71 

} . ... 

24  ^ 

i 

M 1 

.71 

26 

0 !B 

.65 

27 

.72 

.01 



28 

.92 

.73 

.01 

LM 



. 78  1 

30 

.90 

1 

31 

.74 

.63 

Monthly  discharyf  of  Indian  ('reek,  mar  Bcart  r^  Hah,  for  VJ0(>. 


Month. 


June  

July 

August 

'I'he  jK'riod 


IhschHrge  In  aecond-h-»‘t.  . . 

I Totnl  In 


.Maximum.^  Minimum. 

M«in. 

acHA-leet. 

21  1 

isJ 

182 

1 ir>.  r,  (i.  3 

9.4 

.•>78 

I 7.0  4.0  1 

:..i 

314 

1.070 

1 I 

NoTE.-^These  values  are  has<»d  on  very  mejiger  data  and  uri'  only  approximati*. 


HUMBOLDT  SINK  DKAINAGE. 

The  only  stream  of  iinportanee  drainins;  into  Huinboldt  Sink  is 
Humboldt  River,  the  basin  of  whicli  is  deseribed  below. 

lIUMltOJ.OT  UIVEU  II.VSIN. 

DE.SCKIPTION  OK  HASIN. 

Humboldt  River  rises  in  the  extreme  northeastern  part  of  .Nevada, 
llow.s  west  and  southwest  across  the  structural  features  of  the  country, 
and  enters  Humboldt  Lake,  whence  its  waters  find  the.ir  way  into 
Humboldt  Sink.  The  tributaries  follow  the  fjeneral  direction  of  the 
mountain  ran<;es  and  flow  either  to  the  north  or  to  the  .south.  During 
low  stages  the  water  of  the  river  is  almost  wholly  diverted  and  for  the 
future  developmi'nt  of  the  country  recourse  must  be  had  to  the  con- 
struction of  storage  re.servoirs. 

f)f  tlie  tributaries  North  Fork  enters  the  stream  west  of  Peko,  Nev., 
and  South  Fork  alnnit  10  miles  below  Elko.  Pine  Creek  comes  in 
from  the  .south  near  Palisade,  Nev.  Marys  River  is  one  of  the  head- 
water branches. 

NOIITH  FORK  OF  HUMBOLUT  RIVER  NEAR  EI.BURZ,  NEV. 

This  station  was  established  October  10,  1902.  It  is  located  about 
one-fourth  mile  above  the  junction  of  .Vortli  Fork  with  the  main 
river  and  1.50  feet  below  the  Southern  Pacific  Railroad  bridge.  It  is 
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2 miles  west  of  the  Southern  Pacific  Railroad  station  at  Elburz.  Tiie 
nearest  post-office  is  Halleck,  Xev'.  The  conditions  at  this  station  and 
the  l>ench  marks  are  de.scrihed  in  Water-Supply  Papt-r  No.  17(1,  page 
70,  where  are  given  also  references  to  publications  that  contain  data 
for  previous  years. 

IHtrhargf  mauuremeTUs  of  Xarih  Fork  of  Jhimboldt  River  near  Elburz,  Xer..  in  VMM',. 


Dale. 

Ilydrographcr. 

Area  of 
Kxtion. 

Gage 

heigiit. 

Dlf^ 

charge. 

2S 

June  25 

Juljrl 

Au^st  7 

M.  B.  Kennedy 

do 

do 

do 

Feet.  1 Sq.ft. 
40  UJO 

40  ; 90 

37  46 

15  13 

Feet. 

4.1' 

4.3(1 

16C 

295 

See.’ft. 

176 

122 

(VO 

11.8 

l>oU\f  gage  height,  ttt  feet,  of  North  Fork  of  Humboldt  7\'iirr  7iear 

Elburz.  Xrv. 

fur  Vt06. 

Day. 

JuD. 

Feb. 

Mur. 

.\pr. 

May. 

June. 

July. 

Aug. 

.•^ept. 

(K-t.  Nov. 

Dec. 

1 

3.5 

4.0 

18 

4.5 

4.6 

cs 

4.2 

10 

25 

2 5 

a.v. 

2 85 

15 

4.0 

18 

4.S 

4.5 

4.5 

4. 1 

10 

25 

2 5 

2 .Vi 

2 85 

3 

15 

4.0 

18 

C4 

4.5 

4.5 

4.0 

10 

2 5 

a.s  1 

2 55 

29 

t 

as 

4.0 

18 

4.4 

4.5 

4.5 

4.0 

1 0 

2.5 

2 5 ' 

2.5.5 

2.9 

5... 

15 

4.0 

18 

4.4 

4.5 

4.4 

19 

10 

2 5 

2 5 

2 .55 

2 95 

6 

15 

4.0 

18 

4.3 

4.5 

4.4 

IS 

2 9.5 

2 5 

2.5 

26 

2 9.5 

t 

15 

4.0 

18 

4.3 

4.  4 

4,3 

17 

2 9 

25 

•} 

26 

10 

k 

1 5 

4.0 

18 

4.  4 

4.  4 

4.3 

17 

29 

2 5 

2 5 

26 

3. 1 

*# 

15 

4.0 

18 

4.5 

4.15 

4.3 

16.5 

2 65 

a.'. 

25 

2 65 

1 1 

10 

15 

4.0 

18 

5.0 

4.3 

4.3 

aii 

2 85 

2 5 

25 

2 65 

1 1 

ii 

15 

4.0 

18 

.5.4 

4.2 

4.2 

16 

2 85 

2 5 

2 5 

2 65 

1 15 

12 

15 

4.0 

17 

5.3 

4.  1 

4.2 

l.V> 

2 85 

2.5 

2 5 

2 65 

1 15 

13..  . 

15 

4.0 

17 

5.2 

4.  1 

4. 1 

15 

2 85 

2 5 

2. 5 

2.  65 

12 

It 

15 

4.0 

16 

5.0 

4.1 

4.2 

15 

2 85 

2 5 

2.65  1 

12 

lo. 

16 

4.0 

16 

5.0 

4.0 

4.2 

14.5 

28 

25 

2.5  . 

2 7 

12 

16 

16 

4.0 

16 

.5.0 

4.0 

4.3 

14 

28 

2 5 

2 5 

9 7 

3.  2 

17 

IH 

4.0 

16 

5.0 

4-1 

4.3 

14 

28 

2 5 

•> 

2.7  : 

12 

IS 

19 

4.0 

16 

4.9 

4.  1 

4.4 

115 

28 

2.5 

■> 

•>  7 

12 

19 

4.0 

4.0 

16 

4.9 

4.  1 

4.6 

3. 15 

2 8 

2 5 

■.»  7 

1 2 

20 

4.0 

4.0 

16 

.5.0 

4.1 

4.9 

13 

2 7.5 

25 

2 5 

2. 

12 

4.0 

19 

17 

5.0 

4.  1 

4.9 

13 

2.  75 

2 5 

2 5 

9 7 

12 

22 

23 

4.0 

18 

17 

5.0 

4.0 

4.  8 

12.5 

*>  7 

2 5 

2.  5 

27 

12 

4.0 

as 

18 

5.0 

4.0 

4.7 

a 2-. 

2 65 

2 5 

2 .5 

<>  1 

12 

j 

4.0 

3.7 

18 

4.9 

4.0 

4.5 

12 

2 6 

2. 5 

2 5 

2 7 

12 

4.0 

17 

4.0 

4.85 

4.0 

4.3 

12 

2 6 

2 5 

2 5 

2 75 

12 

25 

4.0 

175 

4.7 

4.  W 

4. 0 

4.3 

1 1.) 

a« 

2 5 

2.5 

2 7.5 

12 

27 

4.0 

18 

6.  * 

4.8 

4.  1 

4.25 

1 1 

Zfi 

2 5 

o A 

2.  8 

12 

» 

4.0 

18 

4. 6 4.  7 

4.3 

4.2 

1 1 

2.  .Vi 

2 5 

*> 

2 8 

12 

4.0 

4.0 

4.6 

4.5 

4.7 

4.6 

4.  t 

4.5 

1 1 
1 1 

2.5 

12 
1 2 

.» 

4.2 

2 .5 

2 5 

2.85 

!: 

4.0 

4.5 

•4.5 

165 

2.5 

2.  .5 

12 

Note.  -There  wa«  probably  obstruction  (nun  ire  during  the  winter  monUis,  to  wlmt  e.xlent  is  not 
known. 


Rating  table  for  North  Fork  of  IhimhoUlt  River  Jiear  Elburz,  Nvv,.for  iU(U). 


Ga«' 

height. 

Di»- 

r.Bgc  i 

1 DiJf- 

Gage 

Dis-  ! 

1 C.iig.. 

Dis-  1 

Cage 

Dis- 

I charge. 

height.' 

charge. 

height. 

charge. 

height. 

charge. 

height. 

charge. 

Feet. 

1 Sec.-fl.  ■ 

Feel. 

Sec.-ft. 

Frri. 

Ser.’ft.  ' 

^ Fret. 

' See.-ft. 

Feet. 

Sec. -ft.  1 

2.50 

» 0 

3. 10 

21 

1 70 

70 

4.  .30 

142 

4. 1«0 

2.17 

' 2.60 

1 

120 

28 

iKO 

80 

4.  40 

loti 

5.<K) 

2.15 

1 270 

1 3 

130 

35 

190 

91 

4.50 

171 

5.  10 

274 

‘ 2.80 

6 

3.  40 

43 

4.00 

103 

4.(i0 

l.MV 

5.20 

2'.44 

2.90 

10 

150 

51 

4.  10 

. 11.5 

4.  70 

202 

5 . .30 

314 

100 

15 

160  1 

i 

4.20 

128 

J 

4.80 

219  1 

5 40 

134  1 

Note.— This  table  is  applicable  only  for  open-channel  conditions.  It  Is  bused  on  A dischurge  meusiire- 
nients  made  during  IWii  and  is  not  well  definetl. 
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SURFACE  WATER  SUPPLY,  1906. 


MonthUj  dincharge  of  North  Fork  of  Humboldt  Fiver  near  Elburz,  Nev.,for  1906. 

[Draiimge  aroA,  1,020  squam  miles.] 


Diseharge  in  socond-fect.  1 

1 

Run-off. 

Month. 

Maximum.  Minimum. 

Mean.  I 

Total  in 
acro-fool. 

Sof.-ft.  per 
sq.  mile. 

Depth  in 
inchfs. 

January 

FVbruary t 

Mim-h I 

April I 

May I 

June I 

July i 

August. ! 

Soptomb<‘r ■ 

NoveniN>r I 

Ih'Ct'inJ.'er 1 

1. 

The  y»*ar ! 


103 

51  ; 

75.0 

103 

70 

V>.9 

202 

00 

95 

334 

142 

221 

180 

103 

134 

237 

115 

156 

m 

18 

52.6 

15 

0 

65.5 

0 

0 

0 

0 

0 

0 

8 

.5 

2.76 

28 

23.2 

334 

0 

71.8 

4,650  1 

0.074  ; 

ar>9 

5,330 

1 ; 

. 10 

5,  MO 

.093 

. u 

iz,joo 

' .217 

.24 

8,2i0 

.131  I 

. 15 

9,280  ' 

.153  ; 

. 17 

3,2.30 

.052 

.06 

403  1 

.OOM 

.01 

0 i 

.000 

.00 

0 

.000 

.00 

IM 

.ai27 

.om 

i,4:« 

.023 

.03 

51,800 

.070  ‘ 

1 

.06 

Note.— The  op»*n-<-hannel  ruling  table  was  appIlH  throughout  the  year;  values  for  winter  months  are 
liable  to  some  error  on  atx’ount  oflee. 


SOrTII  FORK  OF  IirMHOLDT  UIVER  NEAR  ELKO,  NEV. 

Thus  station  was  estalflished  August  29,  1896.  It  is  located  10 
mile.s  southwest  of  the  town  of  Elko,  at  Cislini’s  (fonnerlj'  Ma.son’s) 
ranch,  and  about  0 miles  above  the  junction  of  South  I'ork  with  tlie 
main  stream.  The  conditions  at  this  station  and  tlie  bench  marks 
are  described  in  AVater-Su|)])ly  Pajter  No.  176,  j).  72,  where  are  given 
also  references  to  i)ublications  that  contain  data  for  jmevious  years. 

Oinvharge  measurements  of  South  Fork  of  Humboldt  River  near  Elko,  Net. .for  1906. 


Date. 

Hydrognipher. 

Width., 

.Area  of 
section. 

(•ttge 

height. 

Dis- 

charge. 

1 

Feet. 

Sq.ft. 

Feet. 

See.‘/t. 

May  27 1 

M.  B.  Kennedy 

42  1 

9S  1 

a20 

427 

Juiie  23 1 

45  1 

131  ' 

4.80  1 

.571 

July  lU I 

1 do 

44 

1U9 

aso 

424 

August  S 1 

1 llo 



11.4 

1.00  1 

9.' 
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I>aily  gage  height,  in  feet,  of  South  Fork  of  Ilumbohlt  River  near  Elko,  Xrv.,  for 


l>ay. 

Jan. 

Fob. 

Mar. 

Apr. 

May. 

June. 

July. 

Ang. 

Od. 

\nv. 

!>«•. 

1.  .. 

1.1 

1.2 

Z2 

ao 

28 

a 4 

19 

1.8 

1.1 

1 

1.2 

ZO 

Z9 

Z 7 

a 4 

ao 

1.8  !. 

1. 1 

1.  1 

3... 

L2 

ZO 

zs 

Z7 

as 

ao 

1.8 

1.0 

l.l 

l.l 

4... 

1.2 

Z 0 

Z7 

Z8 

ao 

18 

1.8 

1.0 

0.  . . 

1.2 

1.7 

zs 

Z9 

a? 

18 

1.7 

1.0 

1.  1 

6... 

1 

1.2 

1.7 

zs 

ao 

an 

as 

1.0 

1.0 

1.  1 

7. . - 

. l.  2 

1.7 

zs 

a 1 

as 

as  ^ 

*•2  , 

1.0 

1.  1 

8... 

1.1 

1.2 

1.8 

zo 

12 

ao 

17  i 

1.0 

1.0 

1. 1 

1.  1 

9... 

1.2 

1.8 

27 

a2 

4.0 

17 

1.0  ' 

1.0 

1. 1 

1.  1 

10,.. 

1.  1 

1.2 

2 0 

Z8 

a4 

4.0 

17 

1.0 

1.0 

1. 1 

11... 

1.2 

ZO 

Z8 

a } 

4.1 

in 

' 

1.0 

1. 1 

12... 

1.2 

zo 

Z9 

at 

4.2 

an 

1.0 

1.  1 

13... 

zo 

zo 

ao 

a2 

4.4 

an 

1.0 

1.1 

14... 

1.  1 

zo 

1.9 

ao 

a 1 

4.  .5 

10 

1.0 

1.  1 

IS... 

1.  1 2.0 

1.9 

ao 

ao 

4.7 

as 

1.  0 

1.1 

10... 

1.  1 1 2.0 

1.8 

an 

10 

ao 

14 

1.0 

1.1 

17... 

1.  1 2.0 

l.K 

ao 

3.0 

ao 

.V3 

1.0 

^... 

1.  1 

Z 1 

1.8 

ao 

2.9 

5.0 

a 2 

1 

1.  0 

1. 1 

19... 

1.  1 

Z2 

ZO 

ao 

28 

.10 

a i 

1 

1.0 

1. 1 

30... 

1.  1 

Z2 

2« 

ao 

ZH 

.VO 

ao 

1.0 

1.  1 

21... 

1.  1 2.2 

ZH 

ao 

Z9 

.10 

Z9 

1 

1. 1 

1.  1 

«« 

1.  1 2.  2 

Z 8 

ao 

ao 

10 

ZM 

1 1 

1. 1 

1.  1 

23... 

1. 1 * i 2 

ZO 

ao 

ao 

.10 

zo 

1. 1 

1. 1 

1.  1 

24 , . . 

1. 1 Z2 

ao 

ao 

ao 

.10 

Z.3 

1. 1 

1.  1 

2S... 

1. 1 ! 2.  2 

ao 

ao 

ao 

4.  8 

Z 1 

1. 1 

1.  1 

3»... 



1. 1 1 2.  2 

ao 

ao 

ao 

4.8 

zo 

1. 1 

1.1 

27 



1- 1 Z 1 

ao 

Z9 

a 2 

4.7 

l.H 

1. 1 

l.l 

1.1 



1.2 

Z 1 

Z8 

Z K 

a 2 

4.7 

l.K 

1. 1 

1. 1 

?♦ 

I . !» 

2.  s 

a 2 

1. 1 

.10 

1.2 

Z 9 

1.  8 

31 

1.2 

ao 

a.i 

....!. 

1.8 

1. 1 

XoTE.— Th®  river  w»a  clr>‘  Axiipiat  11  to  Odolwr  2. 


Hating  table  for  South  Fork  of  Humboldt  Hiver  near  Elko,  Act).,  for  /.W6'. 


height. 

Dis- 

charge. 

! Ohm  1 
height.  1 

Dis- 

charge. 

Onm. 

height. 

Dis- 

charge. 

Gage 

height. 

Dis- 

charge. 

jh?i^t. 

Dis- 
ohargi' . 

Feet. 

Sec.gt. 

Ftel. 

Sec.-ft. 

Ffct. 

Sec.-ft. 

Frn. 

. 

1 Frrt. 

Ser.-ft. 

1.00 

10 

■ l.SO 

102 

2.  no 

zso 

3.40 

isO 

1 4.40 

905 

1.10 

IS 

1.90 

ns 

2.70 

3..V) 

515 

4.00 

1.100 

1.20 

27 

2.00 

las 

2.  SO 

:kx) 

3.  m 

555 

4.80 

1.240 

1.30 

37 

1 2.10 

1S3 

2. 90 

3ZS 

3.70 

595 

5.00 

1,400 

1.40 

48 

2.20 

171 

3.00 

355 

3.HJ 

040 

l.SO 

GO 

2.:« 

190 

3.10 

385 

3.90 

G8.'i 

1.00 

73 

2. 40 

210 

3.20 

415 

4 f» 

715 

1.70 

87 

2.50 

zn 

3.30 

445 

: 4.20 

M.7 

1 

XOTK.— This  l»h!®  la  HpplicAM®  only  for  opon-ohannel  eonrlillona.  It  la  on  (liachargnmnaaure- 
m«nts  tnado  during  l90T»-6  and  is  not  w«-ll  donm'<l. 


Monthly  discharge  of  South  Fork  of  Humboldt  River  near  Elko,  Nev.,f(rr  190$, 

(Drainage*  aroa.  l.l.'iO  aquan^  miloa.] 


Dlai'hargo  in  8Wond-f<>®t.  I | Uiiii-oiT. 


Month. 

Maximum. 

Minimum.  1 

Mean. 

Tolul  in 
«cr»'-h‘«‘t. 

Sw.-ft.  JMT 
s<p  mile. 

I)**ptU 
in  inches. 

January 

IS 

19.2 

I.IW) 

0.017 

0.02 

February 

171 

27 

101 

5.nio 

.OKS 

.0!» 

March 

.355 

87 

199 

12.2t)f» 

.173 

.20 

.\pril 

.avi 

230 

3J0 

19.000 

.27H 

.31 

May 

4V> 

275 

371 

22, 800 

.323 

.37 

June 

1,4(K) 

4s0 

1.020 

<a>,  700 

.SkT 

.99 

July 

fiKS 

102 

422 

ZVltOO 

. :Mu 

.42 

.Vu^st 

102 

0 

20.2 

1.240 

.OIS 

.02 

S»*ptember 

0 

0 

0 

.(MK) 

.00 

riftober 

IS 

0 1 

12.2 

/ jO 

.Oil 

.01 

Novemljer 

IS 

IS  , 

IK.  0 

1,070 

.mn 

.02 

December 

IS  1 

1H.0 

1.110 

.oin 

.02 

The  year 

1.400 

0 

210 

152.000 

.wi 

2.47 

Digitized  by  Gi  ■ le 


56 


SUR?'ArE  WATER  SUPPLY,  1(K)6, 


IIUMBOI.PT  RIVER  AT  PALISADE,  NEV. 

This  station  was  established  November  27,  1902,  and  discontinued 
October  19,  1906.  It  is  located  at  tlie  single-span  highway  bridge 
one-fourth  mile  from  the  hotel  at  Pali.sade,  Nev.  There  is  a railroad 
bridge  about  500  feet  below.  Tlie  conditions  at  this  station  and  the 
bench  marks  are  d<>scribed  in  Water-Supply  Paper  No.  176,  p.  74. 
where  are  given  also  references  to  pulilications  that  contain  data  for 
previous  years. 

I>inchari)f  nuagurmitnls  nf  Ifnmbolill  Itirrr  at  Palinatle,  Xei\,  in  1906. 


Date. 

lly(lrt>graphi'r. 

Width. 

Area  of 
section. 

tinge 

height. 

Id.s- 

charge. 

Mav  26 

n.  Ivfnntnlv 

Feet. 

m 

Sq.ft. 

«2 

Fret. 

4.50 

See.-ft 

1.010 

June  25 

tlo 

108 

632 

5.W 

July  10 

elo 

102 

4-53 

4.65 

1,(K' 

August  8 

do 

K7 

% 

2.20 

KIn 

Daily  yagr  height,  in  feet,  of  IhnnhoUli  Hirer  at  Palisade,  Xev../or  JU06. 


Day.  Jan.  Fol«.  , Mur.  Apr.  May.  * Jimr.  July.  .Aug.  j Srpt.  Oct. 


1  1.7  1.7  2.1  0.3  .5.5  5.2  2.9  1.7  1.7 

2  . 1.7  1.7  2.1.5  5.3  9.1  .5.1}  5.2  2.8  1.7  IS 

3  1.7  1.7  2.25  5.3  «.0  5.4  5.1,  2.4  1.7  l.S 

4. 1.7  1.7  ' 2.3  I 5.3  fi.  1 5.5  5.2  I 2.6  1.7  I S 

.5 1.7  1.7  2.4  ! 5.3  5.8  5.6  .5.0  | 2.6  1.7  | 18 

6  1.7  1.7  i 2.6  ] 5.35  .5.7  .5.8  5.1  2.5  1.7’  IS 

7  1.7  j 1.7  2.7  ' .5  .35  5.4  5.6  .5.1  2 4 1.7!  18 

8  ■ 1 7 1.7  3.0  1 .5.4  5.5  .5.7  5.0  2.3  1.6  1.8 

9  1.7  1.7  .3.2  , .5.4  .5.2  .5.7  . 5.0  2.2  1.6  18 

10  1.7  1.7  3.3  I 5.ii  5.2  .5.6'  4.8  2.1  1,6  1.8 

11  1.7  1.7  3.4  ' .5.5  5.3  .5.6  4.8  ‘ 2.0  1.6  1.8 

12. 1.7  1.7  3.5  .5.6  .51.  .5.5  j 4,8  2.0  1.6  1.8 

13  1.7  1.7  3.6  .5.6  5.0  .5.6,  4.8:  2.0  1.7  l.H 

14  1.7  1.7  j 3.6.5:  5.7  5.0  5.7  4.kI  2.0  1.8  ' 1-8 

1.5 1.7  1.7  3.7  .5.8  .5.2;  5.7  4.8  1.9  l.S  1.8 

16  1.7  1.7  3.7  .5.8  j 5.2  .5.6  4.8  1.8*  1.7  ! 1.8 

17  1.7  1.7  3.8  I .5.9  .5.0  .5.8  4.7  1.8  1.8  1.8 

15  1.7  1.75  4.0  I 6.2  4.9  6.0  4.6  1.7  1.8  1.8 

19 1.7  1.75  4.2  6.2  4.9  6.0  4.5'  1.8  1.8  1.8 

•20 1.7  1.75  4.3  6.3  4.8  5.8  4.5  1 1.7  1.8  

21 1.7  1,8  4.4  I 6.3  4.7;  .5.9)  4.5,  1.8  1.7  

22.  1.7  1.8  : 4.6  , 0.4  4.6:  5.8,  4.6  1 1.8  1.7  ' 

23  1.7)  l.S  i 4.8  6.2  , 4.7  I 5.8  i 4.4  1.8  1.7' 

24  1.7  l.K  ' 5.0  6.5  ' 4.8  I 5.8  | 4.3  1.8,  1.7  

25  1.7  1.8.5  5.0  6.6  4.7  I 5.7  4.1  1.8  i 1.7  

26  1.7  1.8.5  I .5.1  , 6.5  i 4.6,  5.6  4.0  1.8;  1.7  

27  1.7  1.9  5.1  , 6.6  4.9.  5.4  3.8;  1.8  1.7  

2K 1.7  2.0  ; .5.2  ' 6.7  4.8)  5.3  I 3.7  1.8  1.7  

29  1 1.7  5.25  6.6  4.9  5.3  I 3.5  1 1.8  1.7  

30  1 1.7  i .5.2.5'  6.4  5.5  5.2'  3.2'  l.S'  1.7' 
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Reding  lahUs  for  Humboldt  Rirer^  at  Palisatk,  AVr. 


JANUARY  1,  1905,  TO  MARCH  23,  IWW.o 


Qa^  ^ 
1 bei^t. 

Div 

charge. 

Cage 
^ height. 

Dis-  1 
charge. 

1 

hel^l. 

I)i5- 

i charge. 

1 Gage 
' height. 

' I>iB-  1 
charge.  ■ 

1 Gage 
height. 

Ills-  1 
charge. 

1 rerl.  , 

Sec.-ft. 

Fret.  ' 

Sir.-fl. 

Fret. 

Sec.-fi. 

1 Feet,  i 

See.-ft. 

Fen.  ' 

Sec -ft.  1 

1 I.IO  1 

1 34 

' i.w  ; 

139 

1 2. 50  , 

. 308 

1 3.20 

\ .534 

3.90  1 

H07 

' 1.20 

46 

1.90 

150 

2.60 

1 337 

3.30 

' 570 

4,  (XI 

K50  , 

1.  30 

o9 

2. 00 

180  , 

, 2.70  1 

' 367 

1 3.40 

W7 

4.20  1 

‘MO  ! 

1 1 W 1 

72 

2. 10 

203 

2.80 

398 

3.  .'tO 

64.5 

4. 40 

l.fUO 

1.50  1 

> 86 

2.20 

227  ' 

' 2. 90 

430 

3.60 

ti84 

4.60 

1.120 

1 l-tiO 

102 

2.30 

253  ! 

[ 3.00 

46.3 

3.70  , 

724 

4.  SO 

1.220 

I 

1.  70 

1 _ „ 

120 

.|  2.40 

280  1 

1 3.10  : 

1 

498  , 

3.  SO 

76.5 

MARCH  24  TO  OCTOBER  19.  im>.b 


1.70 

30 

2. 60  1 

210 

a. 50 

.*>30 

' 4.40 

9.V» 

.5.  rw 

1,710 

1.80 

42 

2.70 

240 

3.60  1 

.570 

1 4.  .50 

1,010 

.5.  so 

l.MX) 

1 . 

56 

2.80  , 

270 

.3.70  ' 

615 

4.60 

I,0(k5 

6.00 

2.fW» 

2.  00 

72 

2.90  ' 

30.5  ‘ 

3.80 

<3(i0 

4.  70 

1,120 

6.  20 

2.  180 

2.  in 

91 

3.00  , 

340 

3.90 

70.5 

4. 80 

I.ISO 

6.40  : 

2,  A'W 

2.20  1 

111 

3. 10 

375 

4. 00 

7.50 

1 4.W 

1,240 

6.«i0  j 

2,  ,5.30 

2.30 

133 

3. 20 

410 

, 4.10 

800 

.5.00 

1.3(W 

1 

2.40 

1.57 

3.30  1 

450 

1 4.20 

K50 

‘ ,5.20 

1,430  1 

2.  .50 

1K2 

3.40  ' 

490 

4.30 

‘WO 

i 5.40 

1..565  ' 

■! 


o This  taM«*  ii»  appIicaMo  only  for  opon*chanm*l  conditions.  It  Is  Nawsl  rm  dlscharp’  rm'asumnr'tils 
nuMle  during  1903-O  and  Is  fairly  w<>ll  dnllniHl. 

^ TbH  is  upplicahlo  only  for  opt‘n-channi>l  conditions.  It  is  backed  on  4 dlscharK*'  i:iC4isun.‘mcnts 
mad«*  dininK  11KV>  und  Is  not  acll  doflntMl. 


Monthly  di$ch(trg€  of  Humboldt  River  at  Palisade,  Nev.,for  I906. 

(Drainage  area.  '>.010  square  miles.] 


Discharoo  in  swond-fwt.  i j Hiiiwi;r. 


Month. 

1 Maximum. 

Minimum. 

Mean. 

Ttital  in 
acre-feel. 

Sec.'fl.  Tier 
sq.  mile. 

l»epth 
in  inches. 

Januar%’ 

120 

• 120 

1 

I-20 

7.:W0 

0. 024 

1 0.  (Kt 

Februan- 

IW 

120 

I2^^ 

7.1U) 

.02«i  1 

March 

i,.'»on 

203 

827  • 

.50.  SOO 

, lli.5  ' 

' . I'.i 

April 

2.620  1 

1.5C0 

I.‘s.o 

117.000 

.391  , 

.44 

Mi>- 

2,’2iA)  . 

I.IXO 

1.450  J 

. 28l» 

. ;« 

June 

2.020 

1,4{0 

1.740 

ir4.IXNI 

. 347  1 

1 . ;«* 

.fuJy 

1 1.4K)' 

340 

l.OrO 

U5.200 

.212  ] 

1 •■•^4 

.\  ugust 

' 3ft5 

' 30 

*K).  9 

.5.  41SI 

•“.OlH  ! 

1 . «r2 

!^pteiiil>er 

42 

20 

:w.  7 

I.NIO 

.00*11  1 

, .01 

<>clob*?r  fl-19) 

42 

30 

41.  4 

.OKI 

.01 

The  perltxl 

4VUXW 

Note.— The  op<‘n>channcl  rating  table  wtv*  applied  throuKboul  the  year:  values  for  winter  months 
ar«‘  liable  to  some  error  on  account  of  ice. 


HUMBOLDT  RIVKH  NEAR  OOLC'ONDA,  \EV. 

This  station  was  estat)lislu‘(l  OcIoImt  24,  1.S04.  It  is  locatcti 
inih“s  nortli  of  the  town  of  (JoU-oiula,  near  the  <;reat  norlliern  bend 
of  ninnholdt  Kiver  and  below  the  central  vallev,  und  is  about  12 
miles  above  the  mouth  of  Little  Humboldt  Kiver.  The  conditions 
at  tliLs  station  and  the  bench  marks  are  described  in  Watcr-Su|)i)ly 
Paper  Xo.  17t),  page  7(i,  where  are  given  also  references  to  [mblica- 
tions  that  contain  data  for  previous  years. 
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SURFACE  WATER  SUPPLY,  1906, 


TH*rhargr  mfosuremerUf  of  Huvibolrit  liivrr  rwar  (lolconda,  Nev.,  in  1906. 


Pat<*. 


May  25. . 
June  26. . 
July  H. . 
Aii^st  *J 


lIy<lro(craph<.r.  Width.' 

=r 

2 C5 

M.  B.  Kennedy 

Feet.  Sq.ft- 
HO  433 

K2  421 

HO  464 

SO  08 

Feet.  [ 
9. 10  : 
9.05 

9 .35  . 
5.14) 

1 

Dliw 

charge. 

Sec.’^. 


JM 


Daily  gage  fuight,  in  feet,  of  Jlumboldf  fHirr  rwar  (lolcorula.  Sex.,  for  1906. 


Pay. 

Jan. 

Feb.  ; 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

n« 

1 





6.4 

4.2 

3.7 

. 

4.1 

2 

2.7 

6.2 

8.6 

10.  H 

8.8 

0.8 

.1  . . 

5.4 

6.  3 

4.2 

a6 

a? 

4.1 

4 

2.7  1 

5.  4 

H.9 

8,8 

9.0 

6.2 

5 

«>  7 • 

5.4 

ii.2 

10.7 

4.1 

a? 

4.1 

6 

2.7 

9.  l 

R9 



6.1 

ae 

5.4 

,3.2 

9.4 

10.  3 

9.9 

a? 

8 

A4  ! 

10.2 

9.0 

4.  1 

a5 

4.1 

o 7 

9.6 

10. 0 

9.0 

0.8 

10. 

•»  7 

6.3 

1.0 

as 

X8 

4.2 

11 

2.  7 

y.s 

9.7 

9.1 

9.  7 

.4.0 

12 

3.0 

s.-:  1 

9.  6 

3.9 

an 

42 

9. 1 

as 

14 

5.  4 

6.  6 

10.  4 

9.5 

9.6 

a8 

l.S 

3. 0 

9.5 

5.2 

3.7 

a 5 

47 

16.  

3.0 

5.  6 

6.5 

10. 6 

y 4 

9. 1 

9.1 

17 

r».  H 

6.5 

.17 

3.5 

as 

48 

IH 

10. 6 

9.3 

y.  i 

H.7 

4.9 

ly 

ii.O 

6.  6 

9.3 

.17 

as 

4 8 

20 

y.  1 

».  8 

as 

21.  

6.2 

(i.  S 

10.  6 

y.  3 

7.  4 



as 

■>o 

3.8 

as 

48 

23.  ... 

3.  4'. 

t i.  4 

7. 0 

10.  r> 

y.  2 

y.fl 

7 o 

24 

3.0 

7.3 

y.  1 

3.8 

as 

3.8 

4.9 

2.'* 

3.  .5 

10.  y 

9.0 

7,  1 

4.0 



2*> 

3 y 

y 

7-j 

10.  y 

y.o 

3.7 

19 

5.0 

•>- 

10.0 

Js 

(1  1 

7.  y 

10,  y 

y.  0 

7.0 

4.0 

29. 

y,  0 

4.4 

3.7 

a 6 

5.0 

;w». 

4 

10.  y 

K.y 

y.  7 

31 

H.4 

s.  s 

6,6 

3.6 

( 5.1 

I 


Hating  table  for  f/umholdl  Hirer  near  (HtUonda.  Xev.,/nr  1906. 


flag** 

l»is- 

Ibigu 

Pis- 

Page 

Pin- 

Page 

Pis- 

Page 

Ilia-  ' 

height. 

charge. 

height. 

charge. 

height. 

charge 

height. 

charge. 

height. 

charge. 

Fnt. 

See.-ft. 

Feet. 

Sec.-/t. 

Feet. 

See. -ft. 

Feet. 

■Sre.-fl. 

Feet. 

Ser.gi. 

2.  70 

0 

3.  70 

17 

4.70  ' 

77 

5. 70 

171  ' 

7.10 

4‘A) 

2.  SO 

0.2 

3.  SO 

21 

4 SO 

.’i.  .SO 

182 

7.60 

Kll 

2.  yo 

:i.  w 

2,i 

1 4 90 

1« 

5.  yo 

104 

7.80 

.VX)  , 

3.  fH) 

400 

•U 

1 5.  (H) 

102 

6. 00 

206 

8.00 

.540  ’ 

:i.  10 

2 

4.  10 

.36 

)0 

m 

♦i.  ‘20 

231 

8.20 

5tK) 

3.  20 

3 

4 20 

42 

.V  20 

12«l 

4i.  40 

•JnH 

8. 4(1 

(i40 

3 .30 

5 

4,30 

4S 

5.  .30 

I3t) 

6. 1)0 

28»i 

8.  60 

6tX) 

3.  40 

7 

4.  40 

.Vi 

5.  It) 

140 

6.  SO 

.ll.S 

8.  W 

740 

3.  .'iO 

10 

4,.‘-0 

62 

.*i0 

l.^iO 

7.00 

3V> 

9.00 

HtXl 

.3. 60 

13 

4.<i0 

>iy 

j .'i.  14) 

biU  . 
1 

7.20 

.380 

[ 

10.  (M) 


1.100 

Note.— This  tai>lu  is  (ip|ilica)<l<'  only  for  opt*n-chanm>l  I'onditions.  It  Is  batwyl  on  4 discbarjn*  measure* 
monts  mmlo  <|iiriiig  H»0<i  hihI  is  fairly  w**H  (l4*firn'«l  ubovi*  gngi*  height  .'i  fwt:  Im*Jow  this  U is  only  roughly 
approximate. 
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Monthly  discharge  of  Humboldt  River  mar  OotcoTuia.  Nei\.  for  1906. 

(Draina^  area.  10.8CN)  squaru 


!n  #Nxy)nd-l»?et-  | Rnn*off. 


Month. 

1 Maxhniiin. 

UiTomuni.  ^ 

M«m. 

Total  in 
acre-feet. 

8ec.-fi.per 
•q.  mile. 

Depth  in 
Itvhea. 

J&ntmry 

1 140 

0 

2ao  ' 

1.230 

1 0.0010 

o.noj 

F*-4*mary... 

258  1 

120 

172  1 

0..ViO 

1 .016 

.02 

March 

! *.eW  1 

231 

.324 

10,(100 

' .030 

.03 

.Vf'hl 

1,  4J0 

000 

l.lfio 

60,000 

1 .107 

.12 

U.T 

l,4U0 

740 

1,000  ■ 

61., VK) 

.00.3 

.11 

Jimt*.. 

t.lUO  1 

740 

8.30  . 

40,700 

.077  1 

I .09 

Jtily 

1,070  1 

•2») 

7(H 

43,;tfl0 

.066 

.07 

AiJCTSt 

258 

55 

131 

H.UliO  j 

.012 

.01 

Sf  pu*nibor 

42  ; 

17 

20.2 

1.560 

.0024 

IVtoiier 

1 17  1 

10 

11.  4 

701  ' 

.Wll 

.001 

N jvmnber 

' 31  1 

17 

21.2 

l,2«)  1 

.002 

.002 

I)>wniUtr 

^ 111  1 

1 .lb 

1 

4.  250  ; 

.01 

Thp  y«v - 

1 1,421]  . 

0 

1 

73 

■.'70,0(111 

.1X14 

* -47 

Note. —In  January.  Febniary.and  May  dlwhargea  wen<{nU'riK)lulc<l  oiidaya  whni  gHgi'Woa  not  read; 
(or  other  montha  the  mean  dlacbargit  of  days  wheti  gage  waa  n>ad  waa  tuk«‘n  aa  the  meari^>r  the  month. 
The  open-channel  rating  was  applira  throughout  the  year;  values  for  the  winU*r  months  are  liable  to 
some  error  on  account  of  ice. 


HUMBOLDT  RIVER  NEAR  OREAXA,  NEV. 

> 

This  station  was  established  Januarj'  27, 1896.  It  is  located  near 
Oreana,  Nev.,  about  12  miles  northeast  of  Lovelocks.  The  results  of 
the  observations  at  this  locality  show  the  amount  of  water  available 
for  storage  at  the  possible  reservoir  sites  in  the  vicinity  of  Humboldt 
.station,  ami  also  for  the  siv  canal  systems  now  in  operation  below 
Oreana.  The  conditions  at  this  station  and  the  bench  marks  are 
described  in  Water-Supply  Paper  .\o.  176,  page  79,  where  are  given 
also  references  to  publications  that  contain  data  for  previous  years. 


IHicharge  viea^nrementH  of  Humboldt  Hinr  mar  Oreana.  AVr.,  in  1906. 


llatf. 

Hytlrogmphcr. 

\Vi4llli. 

Arrti  tif 
sK'tion. 

(Jllgr 

hflgtil. 

Uis- 

rliurgf. 

1 

Ff'ti.  I 

S>i.  ft. 

Feet. 

Sfv.-fl- 

Mav  24. 

M.  H.  Konuedy 

100 

2<V.]  j 

4.02 

Juni'  27 

do 

100 

4.'.»0  . 

...do 

341 

5. 4.'i 

Augtist  10 

do 

i 100  ' 

143 

2»il 
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SITRFACE  WATER  SUPPLY,  1906. 


Daily  gage  height,  in  feet,  of  Humboldt  River  near  Orcana,  Nev.,for  1906, 


Day. 

Jan.  j 

Feb. 

Mar. 

Apr.  j 

Muy. 

1 Juno. 

July.  1 

Aug. 

Sept. 

* 1 

Oct. 

Nov. 

1 Pec. 

, 1 

2.4 

2.45 

2.35 

3.  1 

5.65 

5.25 

5.0 

4.25 

2.5 

2.1 

2.5 

2.25 

2 

2.4 

2.4 

2.45  . 

3.5  1 

5.65 

5.25 

5.5 

4.2 

2.5 

2.1 

2.5 

1 --3 

3 

2.35 

2.4 

2.5  1 

1 3.55  ! 

5.7 

5.9 

5.2 

4.1 

2.5 

2.2 

2,5 

1 2.3 

4 

2.35 

2.45 

2.55 

; 3.6  1 

5.7 

5.9 

5.25 

3.9 

2.45 

2.2 

, 2,25 

' 2.3 

5 

2.35 

2.5 

2.55  1 

, 3.85 

5.7 

5.9 

5.2 

3.85 

2.45 

2.1 

2.15 

2.35 

ft 

2.35 

2.5  : 

2.6  I 

1 3.9  1 

1 5.55  : 

1 5.95 

5.2 

3.85 

2.4 

2:1 

: 2.1 

2.35 

7. 

2.35 

2.45 

2.6 

4.0 

5.65 

5.9 

5.3  , 

, 3.8 

2.4 

2.05 

2.1 

2.35 

H 

2.35 

2.45  : 

2.6 

4.1  ! 

5.65 

4.1 

5.3  1 

3.75 

2.35 

2.05 

2.1 

2.4 

It 

2.4 

2.4 

2.65 

4.1 

5.7 

4.5 

5.3 

3.75 

2.35 

2.0 

2.1 

2.65 

10 

2.4 

2.4 

2.7 

4.2 

5.K 

4.2 

5.35 

3.6 

2.3 

2.0 

2,1 

2.65 

11 

2.4 

2.4  1 

2.7 

4.26 

5.85 

4.25 

5.35 

3.6 

2.3 

2.1 

2.1 

2.« 

12 

2.45 

2.45 

2.7 

4.35 

5.9 

4.4 

5.4 

3.5 

2.3 

, 2.1 

2.1 

2.7 

13 

2.5 

2.4 

2.7 

4.4 

5.9 

4.4 

5.45 

3.35 

2.3 

' 2.1 

2.1 

2.75 

14 

2.5 

^.35 

2.65 

4.6  1 

5.9 

4.5 

5.5 

3.3 

2.35 

2.0  , 

, 2.5 

2.85 

15 

2.55 

2.35 

2.65 

4.65 

5.85 

, 4.0 

5.5 

3.2 

2.35 

2.0  ; 

! 2.5 

2.9 

16 

2.« 

2.3 

2.65 

4.7 

5.8 

4.0 

5. 5 

3.15 

2.3  ! 

1 2.0 

2.1 

1 2.95 

17 

'}.  7 

2.2 

2.65 

4.8 

5.5 

4.2  1 

1 5.4 

3.5 

2.25  ! 

2.0 

2.1 

2.95 

18 1 

’ 2.75 

2.1 

2.7 

4.95 

5.35 

4.8  1 

! 5.35  , 

, 3.5 

2.25 

2.0 

2.1 

2.9 

19 ^ 

2.8 

2.1 

2.7 

5.0 

6.2 

4.85  , 

I 5.35 

3.0 

■ 2.2 

2.0 

2.1 

2.85 

20 

2.9 

2.5  , 

, 2.75 

5.5 

5.4 

4.7 

5.3 

2.9 

2.2 

2.0 

2.1 

, 2.8 

21 

2.9 

2.5 

2.75 

5.1  1 

1 5.5  1 

1 4-7  1 

1 5.2 

2.9 

2.25  ! 

2.1 

2.15 

2.75 

‘ft 

2.9 

2.1 

, 2.8 

5. 1 1 

1 5.2  1 

1 5.2 

5.15 

2.85 

2 1 

1 2 1 

2.15 

; 2.75 

23 > 

I 2.U 

2.1 

2.85 

5. 15  1 

1 4.9 

5.4  1 

1 5-i  1 

1 2.7 

2.2 

2.1 

1 2.15 

2.7 

24 ! 

i 2.85 

2.15 

2.9 

5.2 

4.5 

6.1 

, 5.1 

2.7 

2.15 

2,5 

1 2.1 

2.7 

25 

' 2.85 

2.15 

2.95 

5.25 

4.55 

5.1 

5.0 

2.6 

2.2 

2.0 

1 "•“  1 

2.65 

26 

2.75 

2.2 

3.5 

5.35 

4.5 

5.5 

* 4.8 

2.6 

2.2 

2.0 

i 2.3 

2.55 

27 

' 2.7 

2.2 

3.2 

5.4 

4.8 

4.5 

4.55 

2.65 

2.1  , 

; 2.0 

1 2.3 

2.5 

2S 

2. ft 

2.3 

3.2 

0.0 

5.1 

4.1 

i 4.35 

2.6 

<_>  , 

2.5 

2.3 

2.45 

29 

1 2.4 

3.25 

5.6 

5.4 

4.0 

' 4. .36 

2.55 

2.95 

2.5 

2.3 

2.45 

.30 

2.4 

3.25 

5.65 

5.3 

4.3 

2.65 

2.25 

2.4.5 

.31 

:>.« 

3.3 

5.3 

4.3 

2.5 

1 2.5 

2.45 

. NriTR.— Thorc  whs  prolwhly  no  mHti*rial  obslniclioii  by  iw  <ltirinK  bW. 


Ratiluj  tables  for  Humboldt  River  near  Oreana,  Xev. 


JANUARY  I,  !9a"»,  TO  AI'UIL  0.  liWfi.a 


Oape 

1 Oagp 

Dis- 

Gage 

Dis- 

Gap* 

height. 

Dis- 

Gap* 

Dis- 

height. 

oharge. 

! height. 

ohargi*. 

height. 

charg»*. 

chargt*. 

height. 

charge. 

Fret. 

Sre.-ft. 

' FrrI. 

i Sfc.-ft. 

Frrt. 

Sre.-ft. 

Fret. 

Sre.^ft. 

Feet. 

Sec.-fl,  ( 

1. 10 

0 

1 1.70 

12 

2.:«) 

S2 

2.  IX) 

193 

3.  .50 

335 

1.20 

0.5 

! 1.80 

20 

2.  40 

98 

3-  iti 

21.5 

3.  (iO 

360 

1..30 

1 

' 1.90 

2i» 

2.  .50 

115 

3. 10 

238 

3.70 

38.5 

1.40 

2 

; 2.00 

40 

2.150 

133 

3.  20 

261 

3.80 

412  1 

I..70 

3.  .5 

, 2. 10 

.53 

2.70 

1.52 

3.:io 

285 

3.<X) 

440  j 

. I.»i0 

" 

i!!l 

t*7 

L-.SO 

irj 

3.  40 

310 

i 

1 

7 

TO  DEUEMBEU 

31.  l‘XXi.5 

2. 00 

16 

1 2.80 

3.  »50 

2‘.m  1 

4.40 

.5(K) 

5. 40 

820  ! 

2. 10 

'2«i 

1 2.  fW 

143 

3.  70 

320 

4.  .50 

.530 

5.00 

890  1 

2.20 

37 

3.  00 

1(53 

3.  SO 

34.5 

4.«50 

TaiO 

,5.80 

tM'4) 

1 2.30 

49 

1 3.  10 

1 INI 

3.  ‘.to 

370 

4.  70 

590 

6.00 

1.030 

: 2.40 

<52 

' 3 20 

204 

4.  (Xt 

39.5  1 

4.  NO 

(520 

i 

' 2.  .*iU 

7.7 

1 3.  Mi 

! 22I-. 

4.  10 

420  ' 

4.  «K) 

650 

1 2.ti0 

90 

l|  3. 40 

: 249 

4.  20 

41.5  , 

5.  (X) 

(kSO 

2.70 

PN5 

l|  3..'i(J 

j 2T2 

1 

470  1 

5.20 

7.50 

. 

1 

n This  tublr  is  apjilicHblo  only  for  oiM‘n-ohani»'‘l  oonditions.  It  Is  b»so<l  on  <•  dt.schHrgi*  nu*rtsim’inrnl8 
mail**  durir.>;  I'.KVi  iiiul  is  fairly  Wfll  ib-titaHl  ladwivn  |raK«'  hfjghts  l.b  b-*-!  iiml  3.0  bvt. 

This  1hI)1i‘  is  npplieablv  only  f<»r  oiH-n-ohaniK-l  oondlUons.  It  is  basi>d  on  4 disclmrsi*  niPHSun'inroO 
n)H<l*'  during  and  tha  form  of  ihf  lisia  ciirv<*  and  is  widl  drOliod  above*  gage*  height  3 Iwd.  Below 
gag'-  height  3 fivt  it  is  uncertain. 
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TRUCKEE  RIVER  BASIN. 


61. 


Monthly  (iischaryf  of  JlumboUlt  River  mar  Ortmm,  Nev.,f<jr  190b. 
{Druinagi^  urvA.  13.>ifX)  M}uun>  iniU's.] 


Plarhargo  In  s«*coQU'f«vt.  Hun-ofT. 


Mooth. 

Maximum. 

Minimum. 

Total  ill 
HC  rp-fppt. 

S»>c,-fl.  la*r 
tup  tnilp. 

l)<'pti)  in 
incli<‘s. 

Jftmiarr 

103 

129 

7,930 

0. 0094 

0.01 

Feoruarv. 

iir> 

53 

N7.7 

4.N70 

.00>k) 

.001 

Ba.cb 

m 

00 

lO.iiOO 

. 012 

.01 

A jril 

310 

35. 400 

.043 

.a* 

M»y 

9or» 

530 

K3.'> 

51., <00 

.0l>0 

.07 

Jujp 

1,010 

370 

0.3K 

3S.  (MK) 

.oir. 

.0.5 

Jujy  

s>v> 

470 

73.5 

45. 200 

. 053 

.00 

August 

4TiK 

75 

229 

14.101) 

.017 

.02 



l.->3 

20 

7»4. 1 

3. 220 

.tt>39 

.OIM 

OctoraT 

75 

IB 

30.4  1 

1.S70 

.(XL” 

.00:1 

NovpmUT 

75 

20 

10.2 

2. 390 

. OirJlJ 

.00:1 

Dccemla-r 

153 

43 

93. 2 

5.  t:» 

.UOuK 

.OOx 

Thp  v«»ar 

1.010 

10 

:MXi 

221.000 

.022 

.30 

Note.— TlM'oiM'n-channfl  rating  table  was  appUod  throughout  the  year:  valueaforthewintiTinontha 
ar^  liabk'  to  some  terror  on  ucx'ount  of  lex*.  0 


SIEKRA  NEVADA  DRAINAGE. 

PUIXriPAL  STHKAMS. 

The  Sierra  Ncva<la  drainasie  area  includes  the  western  part  of 
Nevada,  tlie  eastern  ])art  of  California,  and  a small  part  of  south- 
central Orefion.  The  |>rincipal  rivers  of  the  area,  with  the  bodies  of 
water  into  which  they  ilischar>;e,  are  the  followin'!:  Truckee  River 
into  Pyramid  and  Winneniucca  lakes.  Walker  River  into  Walker  Lake, 
Carson  River  into  Carson  Sink,  Su.san  River  into  Honey  Lake,  and 
Owens  River  into  Owens  Lake. 

TUUCKKE  KIVKU  IJASIN. 

DESCUnTlOX  f)F  n.VSIX. 

Upp<-r  Tnickee  River  rises  on  the  eastern  slopes  of  the  Sierra 
Nevada,  in  Eldorado  County,  Cal.,  aiul  Hows  nortliward,  entt'rin;! 
Lake  Tahoe  from  the  south.  The  main  Truckee  leaves  the  lake,  of 
which  it  forms  the  outlet,  at  the  town  of  Tahoe,  in  eastern  I’lacer 
County,  Cal.,  flows  north  and  northeast,  and  di.schar<!es,  in  Wa.shoe 
County,  Nev.,  into  Pyramid  and  Winnemucca  lakes,  which  have  no 
outflowing!  streams.  The  ilraina<!e  basin  is  wild  and  mountainous,  the 
hijrliest  peaks  reachinj!  altitudes  exceediiif!  10,000  feet.  I..ake  Tahoe, 
which  lies  at  an  elevation  of  6,22,5  feet  above  sea,  has  an  area  of  Ifl.'i 
square  miles  and  Ls  the  larjL!est  hotly  of  fresh  water  in  the  United 
States  at  this  altitude. 

In  the  lower  part  of  its  course  the  Tnickee  receives  several  impor- 
tant tributaries,  among  which  maybe  mentioned  Donner  and  Pros.ser 
creeks  and  Little  Truckee  River,  the  latter  uniting  with  the  main 
stream  at  the  town  of  Boca.  Independence  Creek  is  a branch  of  the 
Little  Truckee. 


28464— IRR  212—68 5 
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SURFACE  WATER  SUPPLY,  1906. 


TRUCKEE  RIVER  AT  TAHOE,  CAL. 

This  station  was  ostablLshod  Juno  17,  1900,  with  a view  to  ascertain- 
ing tlio  actual  overflow  from  l..ake  Tahoe  and  the  real  value  of  the  lake 
as  a stora^'e  reservoir.  It  is  located  at  the  city  of  Tahoe.  About  .500 
feet  from  the  lake  there  is  a timber  dam  across  the  river,  whk-li  lias 
been  maintained  for  more  than  twenty  years  for  tlie  purpose  of  con- 
trollinj;  the  di.scharwe  from  tlie  lake.  The  conditions  at  this  station 
and  the  bench  marks  are  described  in  W ater-Supply  Paper  No.  176,  page 
88,  where  are  given  also  references  to  publications  that  contain  data 
for  previous  years. 


Ducharijc  mfosurenunU  of  Trncice  River  at  Tahoe,  Cal.,  tn  7.WS. 


Datfl.  j 

! 1 

1 Hytlrogrrapher. 

Wldth.| 

An*a  of  ' 
. GMX'tion. 

Orco 

hl'ignt. 

Dis- 

charge. 

% 

1 i 

.9q.fl. 

Ffft.  1 

Sfc,-/L 

Julv2 ' 

M.  B.  KonnMy I 

75 

317  : 

2.1«» 

785 

Au^fusl  4 

1 

I 

1 

203  . 

2.50 

552 

Paily  gage  height,  in  feet,  of  Trurkrc  River  at  Tahoe,  Cal.,  for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

.1  line. 

July. 

Alllt. 

Sept. 

Oct. 

Nov. 

1 Dec. 

, 

1.4 

2.0 

2.1 

2.25 

2.4 

2.4.5 

2.9 

3.0 

3.2 

■ 

2.0 

2.9.3 

9 7 

2 

1.4 

2.0 

2.1 

2.25 

2.4 

2.45 

2.9 

3.0 

3.2 

2.8 

2.95 

2.7 

3 

.1.4 

2.0 

2.1 

2.25 

2.4 

2.45 

2.9 

3. 0 

3.2 

2.7 

2.95 

2.7 

4 

1.4 

2.0 

2.1 

2.2.5 

2.4 

2.45 

2.9 

3.2 

2,7 

2.95 

? 7 

5 

1.4 

2.0 

2.1 

2.3 

2.4 

2.4.5 

2.9 

2. 55 

3.2 

2.7 

2.95 

2.7 

6 

1.4 

2.0 

2.1 

2.3 

2.4 

2.4.5 

2.9 

2. 55 

3.2 

2.7 

2.95 

2.7 

1.4 

2.0 

2.1 

2.3 

2.5 

2.45 

2.9 

2.55 

3.2 

2.8 

2.95 

1 2.6 

8... 

1.4 

2.0 

2.1 

2.3 

2.28 

2.45 

2.9 

2.55 

3.2 

2.8 

2.95 

' 2.6 

9 

1.4 

1.9.5 

9.  1 

2.3 

2.28 

2.85 

2.9 

2.55 

3.2 

2.8 

2.95 

2.6 

10 

1.4 

1.95 

2.1 

2.3 

2.6 

2.H.5 

3.0 

3.1 

3.2 

3.2 

2.95 

2,7 

11 

1.4 

1.95 

2.1 

2.3 

2.C 

2.4.5 

3.0 

3.1 

3.2 

3.2 

2.95 

' 9. 7 

12 

1.4 

1.95 

2.2 

2.3 

2.0 

2.7 

3.0 

3.1 

3.2 

.3.2 

2.95 

2.7 

1.5 

1.95 

2.2 

2.3 

2.6 

2.7 

3.0 

3.1 

3.2 

3.2 

2.95 

g 7 

U 

1.5 

1.95 

2.2 

2.3 

2.6 

2.6 

3.0 

3.1 

3.2 

3.2 

2.95 

2.7 

1.6 

2.0 

2.2 

2.3 

2.65 

2.6 

3.0 

3.1 

2.95 

3.2 

2.95 

. 2.9 

If. 

1.0 

2.0 

2.2 

2.3 

2.65 

2.6 

3.0 

3.1 

2.95 

3.2 

2.95 

2.9 

17 

2.0 

2.2 

2.3 

2.7 

2.6 

3.0 

3.1 

2.95 

3.2 

2.9 

2.9 

18 

1.8 

2.0 

9 9 

2.3 

2.7 

2.6 

3.0 

3.25 

2.9.5 

3.2 

2.9 

2.9 

19 

1.8 

2.0 

2.2 

2.3 

2.7 

2.8 

3.0 

3.25 

2.95 

3.2 

2.9 

2.9 

20 

1.9 

2.0 

2.2 

2.3 

2.7 

2.6 

3.0 

3.25 

2.95 

3. 1 

2.9 

2.8 

21 

1.9 

2.0 

2.2 

2.3 

2.7 

2.6 

3.0 

3. 25 

2.95 

3. 1 

2.85 

2.8 

»>•> 

2.0 

2. 1 

2.2 

2.a5 

2.75 

2.6 

3.0 

3.25 

2.95 

3.1 

2.8.5 

2.8 

23 

2.0 

2.1 

2.2 

2..^5 

2.75 

2.6 

3.0 

3.2 

2.95 

3.1 

2.85 

2.8 

24 

2.0 

2.1 

9 9 

2..^5 

2.  75 

2.6 

3.0 

3.2 

2.9 

2.95 

2.85 

2.8 

2.0 

2. 1 

2. 2 

2.3.5 

2.4 

2.0 

3.0 

3.2 

2.9 

2.% 

2.85 

2.8 

2f. 

2.0 

2.1 

2.2 

2.35 

2.15 

2.6 

3.0 

3.2 

2.0 

2.95 

2.85 

2.8 

2.0 

2.1 

2.2 

2. 35 

2.0 

2.9 

3.0 

3.2 

2.9 

2.95 

2.75 

2.8 

2.0 

2.1 

2.2 

2.35 

2.0 

2.9 

3.0 

3.2 

2.9 

2.95 

2. 75 

2.8 

•i*) 

2.0 

2.2 

2.35 

2.0 

2.9 

3.0 

3. 18 

2.9 

2.95 

2. 75 
2.7 

2.HS 

W. . . 

31 

2.0 

2.0 

2.2 

.2.25 

2.35 

2.0 

2.4.5 

2.9 

3.0 

3.0 

3. 18 
3. 18 

2.9 

2.95 

2.95 

2.85 
1 2.9 
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Raiiruj  tabU  /or  Tmckfe  Riur  at  rahrtc,  ( 'al.^for  J905S. 


Gage  1 
heignt.  * 

I)I»- 

rhurgti. 

(tage  1 

height. 

Dis- 

charge. 

1 G«go 
height. 

Dis- 

charge. 

Gage 

height. 

Dis- 

cluirge. 

(iage 

height. 

! Dis- 
j cliargt*. 

TiT! 

Sec.-ft. 

Feet.  ' 

Sec.-ft. 

! Feet. 

See.-ft. 

Feet.  1 

1 

! Sec.-ft. 

Feet. 

Sec.-ft. 

0. 

IS  . 

l.U) 

139 

\ 1.70 

3tW 

, 2.40 

518 

3. 10 

776 

.40  , 

31 

1.10  ! 

UiO 

1 1.80 

334 

1 2.50  1 

552 

1 3.20 

817 

.oO 

47 

1.20  1 

182 

1]  1.90 

1 2.60  1 

.580 

: 3.30 

8.59 

1 • w ! 

1.30 

205 

! 2.00 

392 

i 2.70  1 

1 022 

I .70  ! 

1 82 

1.40 

1 2. 10 

An 

2.80  ' 

»'k50 

1 .80 

100 

l.SO 

! 2S3 

2.20 

4S3 

! 2.90  1 

♦»7 

i 

.90  1 

119 

l.(» 

1 279 

il 

1 485 

3.00 

73«  1 

1 

Note. —This  taWe  Is  applicable  only  for  op^Mwhnnnel  conditions.  It  Is  lta8<Hl  on  discharge  incus- 
oremcnta  made  during  190.W)  and  the  form  of  previous  curves,  and  Is  not  well  dellned. 


Monthly  discharge  of  Truckte  River  near  Tahoi',  Cal. ^ for  J90(}. 

(Drainage  arm  519  square  milm.] 


j 

Month. 

1 Discharge  in  stvomi-fect. 

Total  in 
acre-fect. 

1 

Htin-oif. 

Maximuin 

Minimum. 

Mean.  , 

S<.c.-ft.  iM»r ' 
sq.  mile.  1 

Depth  in 
imthes. 

Jamiarv 1 

1 392  1 

229 

3/H  , 

, 18.700, 

a 58i.  1 

0.  t;8 

Fcbniarv 

422  ' 

378 

; 

22.000  1 

• 763 

.79 

March 

' 4*i0  ' 

422 

443 

27.200, 

.854 

.98 



■TO! 

! +19 

488 

29,000  i 

1 .940  1 

1.0.5 

May 

1 640 

392 

! 543  1 

! :<3.«)o  1 

1 1.  or* 

1.21 

.1  um* 

, (i07 

.535  ; 

.594  { 

! .Vi.  300  1 

1 1.  14  ! 

1.27 

July 

1 736 

i 

725 

44.UK)i 

1.  40 

1.61 

.\U^lsl 

838 

I 552  ! 

7.53 

30C  1 

1.67 

Septcml>er 

817 

1 t»7 

759 

, 4.5.2tW| 

' 1.  46  i 

1.1.3 

Octol)er 

817 

! .392 

726 

44.600 

' 1.40 

Mil 

NoveralH*r 

716 

1 622 

695 

41 . 4(H}  , 

1. 34  : 

1..50 

liecemlier 

097 

' .->86 

6.47 

:I9.800 

1.2.5  , 

1.  44 

The  year. 

1 

5«) 

428,000 

1.  14 

1.5.44 

- — - - — — — — 

' 

Note.— The  open-channel  rating  table  was  applied  throughout  the  year;  values  for  winter  months 
are  liable  to  .•wjmc  error  on  acrouni  of  Ice. 


TRUCKEK  RIVER  AT  NKVADA-(  ALiFORNIA  STATE  LINE. 

This  station  was  estahlislicd  September  7,  1899.  It  is  lix-ated  at 
the  State  line,  17  miles  west  of  Keno,  Nev.  The  conditions  at  tliis 
station  and  the  bench  marks  are  described  in  Water-Supply  Pajx'r 
No.  176,  page  SO,  wlierc  are  given  also  references  to  publications  that 
contain  data  for  previous  years. 

Ducharye  mfosurtHimtu  of  Triickie  Hirer  at  Ntvada-Califomia  State  line  in  0)0(1. 


Date. 

llydrographer.  Width. 

; Area  of  , 
section.  1 

Gage 
, height. 

i DIs- 
1 cliarge. 

! 

January  24...  J 
Uav  23 1 

j Feet.  ^ 

C.  L.  Smith I 72 

1 Sq.ft. 

1 ^ 1 

544 
<>48  1 
613  i 

I 334 

' Feet. 

\ 2.50 

1 4.<V) 

j 5.30 

1 4.95  ' 

3. 10 

Sec.-ft. 
759 
2.4S0 
3, 140 
1 2.510 

1,000 
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SVKFACE  WATER  SUPPLY,  1906, 


Daily  gage  lu’ight,  m feet,  of  Trnckee  Hirer  at  Xrrada- Calif omia  State  line  for  1906. 


Day. 

Jan.  Feb. 

Mar.  .\pr. 

May. 

June,  July. 

Aug. 

Sept. 

Oct. 

Nov.  Doc. 

1 

1..80  2.30 

2.70  3.58 

5.92 

4.00  4.S5 

2.85 

2.75 

2.35 

2.75  2.50 

2 

1.80  2.2H 

2.li5  3.48 

6.85 

4.25  4.9H 

2.90 

2.75 

2.38 

2.6$  2.4S 

3 

1.80  2.30 

2.62  3.22 

6.85 

4.65  5.  O'! 

2.90 

2.62 

2.50 

2.65  2.4S 

4 

1.72  2.2S 

2.58  3.08 

6.82 

5.08  4.W 

2.S5 

2.<4> 

2.50 

2.98  2 S2 

5 

l.?2  2.25 

2.52  3.00 

7.15 

5.05  4.95 

2.G5 

2.W 

2.«> 

2.7S  2.50 

6 

1.75  2.35 

2.50  3.35 

7.08 

4.65  4.98 

2.60 

2.68 

2.48 

2.70  2.45 

V 

1.75  2.35 

2.50  3.50 

7. 18 

4.45  4.60 

2.65 

2.65 

2.50 

2.68  2.45 

8 

1.85  2.30 

2.55  3.90 

7.  15 

4.:i0  4.68 

2.60 

2.t>5 

2.50 

2.65  2.4.S 

9 

1.05  2.30 

2.60  4.20 

7.  18 

4.88  4.50 

2.65 

2.65 

2.50 

2.68  2.45 

10 

2.00  2.30 

2.72  4.22 

6.85 

5.25  4.25 

2. 70 

2.65 

2.58 

2.68  2.m 

11 

1.95  2.30 

2.S5  3.98 

6.25  4.20 

2.80 

2.65 

2.75 

2.70  2.00 

12 

l.W  2.4K 

3.72  4.00 

6.1i() 

5.90  4.20 

2.85 

2.65 

2.(i5 

2.65  2.62 

13 

2. 00  2. 40 

3.05  4.10 

6.35 

5.20  4.22 

2. 90 

2.  <>5 

2.72 

2.70  2,  <>5 

14 

1.98  2.38 

2.78  4.2S 

6. 40 

5.05  4.20 

2,80 

2.65 

2.75 

2.«W  2.tiS 

15 

2.05  2.52 

2.82  4.55 

6. 25 

5.10  4.00 

2.80 

2.65 

2. 68 

2. 70  2.  »»5 

16 

2.18  2.  .52 

2. 80  6. 95 

5.88 

. 5.55  3.88 

2.80 

2. 68 

2.65 

2.70  2.00 

17 

2. 22  2. 52 

2.80  6.  a) 

5. 68 

5.55  3.70 

2.70 

2.65 

2.65 

2.»>3  2.58 

2.90  2.  .55 

2. 78  5. 98 

5. 25 

5. 02  3. 42 

2.80 

2.65 

2.65 

2. 65  2, 00 

19 

3.18  2.S5 

2. 82  6.08 

4.  Mi 

5.22  3.ti0 

2.75 

2. 62 

2.65 

2.UI  2.ro 



2.80  2.90 

2. 78  6. 05 

4.8\ 

5.32  3.50 

2.S5 

2.65 

2.62 

2.55  2.fiO 

21 

2.68  2.70 

2.85  6.ii0 

4.70 

5.50  3.45 

2.80 

2.62 

2.65 

2.60,  2.<4) 

22 

2.6K  2.72 

3.15  O.M) 

4.7s 

5.  M 3.  <0 

2.35 

2.00 

2.52 

2.14)  2.60 

23 

2.62  2.70 

3.25  6.75 

4. 62 

5.20  3.40 

2.78 

2.65 

2.52 

2. 58  2.  m 

24 

2.58  2.70 

3.45  5.90 

4.40 

5,20  3.35 

2. 7s 

2. 

2.60 

2.50  2.62 

25 

2.52  2.68 

3.52  5.70 

4.40 

5.02  3.35 

2.75 

2.05 

2.00 

2.50  3.68 

26 

2.50  2.68 

3.50  5.KS 

4.82 

4.92  3.68 

2.75 

2.62 

2.62 

2.55  » 2.98 

2T 

2.  .50  2.68 

3.40  5.82 

4. 55 

4.90  3.:» 

2.75 

2. 62 

2.70 

2.50  2.92 

28 

2.4S  2.70 

3.48  ^.70 

4.20 

4.45  3.30 

2.80 

2.62 

2. 45 

2.45  2.«5 

2<* 

2.42  1 

3.40  4.35 

4.02 

4. 28  3.15 

2.80 

2.<i0 

2.42 

2. 52  2.80 

30 

2.35  

3. 45  4. 80 

3.92 

4.20  3.05 

2.  SO 

2.00 

2.55 

2.52  , 2.78 

31 

2.20  

3.90  

3.80 

3.00 

2.75 

2.62 

2-5 

I 


Hating  tahUs  for  Truckec  Hivtr  at  .Xfiada-Califomia  State  line. 

.tAXl'AKY  I.  A PR  II.  190ii.a 


Gage 

heignt. 

Dis- 

Gage 

height. 

Dis- 

Gage 

Dis- 

Gage 

Dia- 

Gage 

height. 

DKs- 

charge. 

charge. 

height. 

charge. 

height. 

charge. 

charge. 

■ Frtl. 

Sec.^ft. 

Ffft. 

Sec.-ft. 

Fret. 

Sec -ft. 

Fret. 

Sec.-ft. 

Fret. 

Sec.’ft. 

1.70 

300 

2.60 

MO 

3.50 

1,,VM) 

4.40 

2, 470 

5.  GO 

3.S50 

, l.SO 

:r6 

2.75 

\s4 

3.  >4) 

1,676 

4.  .50 

2,580 

5.80 

4.W4) 

; 1.90 

394 

2.80 

9d 

3.70 

1,772 

4.60 

2,690 

''6.00 

4,330 

2.  (N) 

444 

2.90 

1.042 

3.  80 

1,870 

4.  70 

2.  800 

6.20 

4,570 

2.10 

496 

3.00 

1.126 

3.90 

1,970 

4.  SO 

2,910 

6.40 

4.S10 

! 2.20 

551 

3. 10 

1,213 

4.00 

2, 070 

4.90 

3.020 

1 

2. 30 

610 

3.20 

i,;k)2 

4.10 

2. 170 

5.  (K» 

3,i:» 

1 

1 2. 40 

673 

1 3.30 

\.:m 

4.20 

2. 270 

5. 20 

3.370 

1 

1 2.50 

740 

3.40 

1,48<) 

4.30 

2,370 

5.40 

3,610 

APRIL  16  TO  DECEMBER  31.  190«).6 


2.30 

4ti0 

3.10 

9.C» 

3. 91 

l,“00 

4.70 

2,500 

6.00  : 

3,950  : 

2.  40 

520 

3.20 

1,075 

4. 00 

I.MIO  I 

4.80 

2,600 

6.20  1 

4,190  ! 

2.  .50 

5Mi 

1 3 30  , 

?,  1.5.5 

4. 10 

i.9»K)  ; 

4.90 

2,710 

6.40  1 

4.4:»  ! 

2.»j0 

645 

' 3. 40 

1.24ii 

4,2j 

2. 000  ' 

5. 00 

2,820  I 

6.60  ' 

4,670  1 

2.70  , 

710 

1 3.50 

1 1.32.5  . 

4.;« 

2,100  1 

5.20 

3,040 

1 6. 8U 

4,920 

2.M) 

7S0 

3.60 

L415  1 

4.  4ti 

2.2«K)  , 

5.40 

3, 260  1 

1 7.00  1 

1 5.180 

2.90 

N50  1 

3.70 

1 I..510 

4.  .50 

2.;nni  1 

5.60 

3. 480  : 

7.20 

1 5.440 

3. 00 

920 

3.  SO 

1 ,\m 

4.60 

2,4(K)  ; 

, 5.80 

3,710  i 

i: 


rt  This  table  Is  applicable  only  for  o[M'n-channol  conditions.  It  Is  based  on  discharge  measim^rnents 
made  during  IPOJ-I'.Km.  and  is  well  defined. 

6 This  lable  is  upplu-able  only  tor  o|>eii<‘hanneI  conditions.  It  Is  based  on  4 discharge  measurements 
made  during  PJObanU  the  form  of  the  previous  curve,  and  Is  fairly  well  defined  above  gage  heights  A feet. 
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Monthly  discharge  of  Truckee  River  at  Sriada-(  ali/omia  State  line  for  iWJti. 

lDniinag)‘  arva.  ftVi  aqiiura  mik*s,] 


Discharge  in  second-lwt. 

Uun-off. 

Month.  1 

Maximum.  ^ 

Minimum. 

1 

.Mean,  j 

acrivfeot. 

i 

Sec.-ft.  p(*r 
1 sq.  iniUx 

Depth  in 
inches. 

Jamiarv 

1.290  1 

! ,309  . 

,592 

.30,400 

a 020 

0.71 

February ' 

1,040  1 

.580 

740 

41.400 

.781  , 

1 .81 

Man*h 

1,970 

740 

1,1.30 

tH».500 

1.18  ! 

! 1.36 

April 

5,120 

1,130 

2,850 

170,  (XW 

2.»< 

3. 32 

May i 

.5.410 

1 MKIO 

3,050 

224.  IXW 

3.82 

i 4.40 

June 

4,250  1 

1.800 

2,8.30 

108. (XX) 

2.  (XI  1 

3.:io 

July 

2,820 

1 920 

1,800  1 
7t»  1 

1 HI. (XX) 

1.88 

! 2.17 

Augu.*fl 

8.V)  , 

! 04.5 

1 4(i,lXK) 

.799 

.92 

Septemlwr , 

, 745  i 

; 04.5 

OVf) 

40.200 

.707  , 

.79 

OctotwT 1 

1 74.5  ! 

! 490 

029 

.38.700 

.6.50  1 

NovtTnlx*r. 

90ti 

.550 

670 

,39.  (XX) 

.702  ! 

1 .78 

D»*cember 

90»')  ' 

5.50 

r8i2 

40.700  1 

.693 

.80 

The  year 

5,410 

309 

l,42t» 

l,ti:W,(XX> 

1 l.CS 

1 20. 12 

Note,— The  openK^hannel  rating  tabloa  were  applittl  Ibrmighout  the  year;  values  for  the  winter 
months  are  liable  to  some  error  on  account  of  ice. 


UONNEK  t'REEK  NEAR  TRUt’KEE,  C AL. 


Donner  Creek  flows  from  the  east  end  of  Donner  Lake  eastward 
into  Truckee  Kiver. 

The  gaging  station  was  established  October  23,  1902.  It  is 
located  about  150  feet  below  the  dam  of  the  Donner  Creek  Ice  Com- 
pany and  1.1  miles  west  of  Truckee,  Cal.  The  conditions  at  this 
station  and  the  bench  marks  are  de.wcrihed  in  Water-Supply  Paper 
Xo.  17(5,  page  97,  where  are  given  also  references  tt>  publications  that 
contain  data  for  previous  years. 


Date. 


May  31.. 
.lune  29. . 
August  I 


Discharge  measurnnrnts  of  Donmr 

('mi  near  Truck 

ee,  ('al.. 

in  v.mr,. 

' lIy<Irogrupt»cr. 

Width. 

•\n'a  of 
int'tion. 

(Jn»« 
j Inight. 

Di.s- 

charge. 

1 

Feft. 

Sg./I. 

Fcft. 

sSfc.-et. 

* M.  B.  Kennedy 

;i6 

76 

.3.  40 

32) 

do 

37 

i 81 

' 3.  (X) 

.330 

do 

17 

' 18 

1.6.5 

3,5 
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(5G  SURFACE  WATER  SUPPLY,  1906. 

Oaily  gage  fu  ight.  in  feet,  of  lioniur  Creek  near  Truckce^  Cal.  ^ for  190fi. 


Day. 

Jan. 

Feb.  Mar. 

.Xpr. 

May.  1 

June. 

July. 

Aug.  Si'pl. 

Oct. 

Nov. 

Dw. 

I. 

1.9 

1.0  2.05 

2.6 

3.M 

3.55 

3.05 

1 

1.75  1.2 

1.2 

1.0 

1.1 

•» 

1.9 

1.9  2,0 

2.6 

3.65 

3.65 

4.0 

1.65  1.2 

1.2 

1.0 

1.1 

A. 

1.9 

1.9  2.0 

2. 65 

3.8 

3.85 

4.0 

1.6  1.1 

1.2 

l.O 

11 

1.9 

1.9  2.0 

9 7 

4.25 

4 1 

4.0 

1.55  1.1 

1.2 

1.45 

1.1 

5. 

1.9 

1.9  2.05 

2.7 

4.55 

4.  1 

.3.85 

1.5  1.1 

1.2 

1. 

U 

a 

1.9 

1.9  2.1 

2.  76 

4.6 

4.0 

3.8 

1.6  1.1 

1.2 

1.35 

U 

7 

1.9 

1.9  2.1 

2.8 

4 6 

4. 0 

3.7 

1.5  1.1 

1.2 

1.25 

1. 15 

K 

1.9 

1.9  ; 2.1 

2.8 

4.0 

4.05 

.3.7 

1.5  1.1 

1.2 

1.2 

1.25 

‘.1. 

1.9 

1.9  2.1 

2.8 

4.55 

4. 15 

3.6 

1.5  1.1 

1.2 

1.2 

1.35 

10. 

2. 0 

1.9  2.2 

2.8 

4.3 

4.2 

3.  45 

1.45  1.1 

1.2 

1.2 

1.5 

11. 

2.0 

1.9  2.2 

2.85 

■•■2  1 

4.5 

3.3 

1.4  1,1 

1.2 

1.2 

1.55 

12. 

2.0 

1.9  2.3 

2 9 

4.1 

4.7 

3.  4 

1.  4 1. 1 

1.2 

1.2 

1.5 

13. 

3.75 

-1.9  ; 2.3 

2. 95 

4-  15 

4.5 

3.  45 

1.4  1.1 

1.2 

1.2 

1.4 

14. 

2.0 

1.9  2.3 

3.0 

4.  15 

4 1 

3.3 

1.4  1.1 

1.2 

1.2 

1.4 

15. 

1.95 

1.95  2.3  1 

3.a5 

4.0 

4.  1 

3.3 

1.35  1. 1 

1.2 

1.35 

1.4 

Ifi. 

1.8 

2.0  2.3  1 

3.1 

.3.9 

4 4 

3.3 

1.3  1.1 

1.2 

1.55 

1.3 

17. 

1.95 

2.0  1 2.3 

3. 15 

3.N 

4.25 

3.3 

1.3  1.1 

1.2 

1.4 

1.3 

IS. 

2. 05 

2. 1 2. 3 

3.25 

3.95 

4.05 

3.3 

1.25  1.15 

1.2 

1.3 

13 

111. 



2.2 

2. 35  2. 35 

3.3 

4.2 

4.05 

3.3 

1.2  1.2  1 

1.3 

1 3 

■A). 

2.2 

2. 25  2.  4 

3. 35 

4.5 

4.25 

3.2 

1.2  1.2  ' 

1.25 

J.3 

21. 

2.2 

•»  •>  O .l»l 

3.. '.5 

4.3 

3.2 

1.2  1.2 

. 1.2 

1.2 

2. 15 

2. 2 1 2. 5 

3.0 

4 05 

4.2 

3. 1 

1.2  1.2 



1.2 

1.2 

'il. 

2. 05 

2.2  2.5 

3.55 

4.55 

4.2.5 

2.95 

1.2  1.2 

1.2 

1.35 

24. 

2.  05 

2. 2 ' 2. 5 

3.  4 

4. 3 

4.2 

2.7 

1.2  1.2 

1.  2 

1 4'> 

25. 

2. 05 

2.2  1 2.5 

3. 25 

4.05 

4.  15 

2.45 

1.2  1 1.2 

1.0 

1.2 

1.55 

ai. 

2.1 

2.2  ! 2.5 

3.2 

4. 05 

3. 95 

2. 25 

1.2  1.2 

1.0 

1.2 

1 75 

27. 

2. 1 

2.2  1 2.5 

3.2 

3.  Ji5 

3.H 

2. 15 

1.2  1.2 

1.0 

1.2 

1.55 

2S. 

2. 05 

2. 1 ! 2. 5 

.3.2 

3.  75 

3.K5 

2.05 

1.2  1 1.2 

1.0 

1. 1 

1 4 

20. 

2.0 

; 2,55 

:i  9 

3.7 

3. 9 

2.0 

1.2  1.2 

1.0 

1. 1 

I 3 

10. 

2.0 

2.0 

.3.2 

3.7 

3. 95 

1.9 

1.2  1.2 

1.0 

1.1 

1.3 

31. 

2.0 

' 2.0 

3.  55 

1.85 

1.2  1 

1.0 

1.3 

1. 

I 


N’otf..— Thit  iopi  ptimls  lH*ing  fill«‘<l  OcroN>r  Hi  to  24.  and  there  was  practically  no  flow  at  Ui* 
Mluliun 


Hating  tahlts  for  Donner  ('mk  near  7Vwdb^<%  Cal. 

JANCAUY  1.  HWti,  TO  APRIL  30,  190ila 


1 r.HKi- 

Dis- 

(Ijige 

Ills- 

CSiig*’ 

IHs- 

Gage 

flag,' 

Dis- 

height. 

ehariiti*. 

height. 

churg* 

height. 

cha  rge. 

height. 

chantc. 

height. 

charg«>. 

1 Frft. 

Srr.  -ft. 

h'rft. 

Sec.-ft 

Ffrl. 

Sec.-ft. 

! Feet. 

Sec.-ft. 

Feet. 

Src-ll. 

0.  70 

0.0 

1 40 

•'».  i 

2.00 

2fi 

2.00 

86 

3. 20 

1.S.5 

.so 

0. 1 

1 5tl 

.H.  3 

2.  HI 

2.70 

100 

3.  .30 

2lSi 

1 .<,«l 

l.Ni 

n.5 

*2.  20 

43 

2. 80 

115 

3 40 

■>77 

1.00 

. 5 

1.70 

15 

2.  :«i 

.52 

2. 90 

131 

3.  .50 

248 

1.  10 

1.  1 

l.SII 

19 

2.  40 

02 

3. 00 

US 

3.  tiO 

2i*l 

1.  20 

2.0 

1 , !«) 

24 

2.  .70 

73 

3. 10 

166 

3.  70 

290 

].:{o 

3. 5 

MAY  1 

TO  DKCEMllEU  31.  H.iOtl.* 

: 1.00 

9 

l.HO 

45 

2.  i4l 

142 

3 «1 

.307 

4.20 

r.2o  ' 

1 MO 

12 

l.'M) 

.53 

1 2.  TO 

l.Vl 

3.  .VI 

.T30 

4.30 

.ViO 

' 1 jn 

15 

2.  00 

02 

2 Kti 

177 

3.  00 

3.54 

4.  40 

.580  ‘ 

. l.:tti 

19 

2.  10 

12 

2 ‘HI 

190 

3 70 

379 

4 . *>0 

010  ' 

. 1 

23 

2 20 

M 

3 'HI 

217 

3 yO 

405 

4ti0 

645  ' 

' l.'iO 

27 

2.  :u» 

97 

3 10 

2:i9 

3. ‘HI 

432 

4.  70 

»;sfl 

1 oO 

32 

2. 10 

111 

3 20 

2».l 

4.00 

400 

4.80 

715  1 

1.70 

3S 

•2.  .VI 

12«> 

3.  ;yi 

2S4 

4. 10 

490 

1 

o This  table 

i.s  applioabie  only  f<*r 

•{M'n-<’hannel  ronditions.  It  l»  baaed  on  dlachargi*  iiu'asure* 

m**nT*«  <1  urine  l'"M  •*>  and  Wfll  d^hifd 

t.iMi-  !•  a{iplu'at<l<‘  nitly  for  iijM-n  < li  « It  is  iniM*)!  on  3 dischargi*  measure* 

mnnls  mado  dunnj;  I'.hh.  un«l  tin*  form  fd  Ih*-  H.si’.  iMjrv«-  atnl  is  not  vvi*^  dnflnod. 
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Monthly  discharge  of  Donner  Creek  near  Truckee,  Cal, , for  1900. 

(Drttinago  aroa,  30  sqiian'  miles*.] 


Month. 

Diseba^  In  st'cond-fwt. 

Uun-oll. 

Maximiiin.  > 

Minimum,  j 

Mean.  | 

^ wre-lwt.  1 

Sec.-ft.  pc'r ; 
8q.  mile. 

ji 

January 

.300  1 

1 

19  j 

38.3  ■ 

^ 2,3*i0 

1.2K 

1.  4H 

Felmiary 

57  1 

24  i 

32.0  , 

1,780  1 

1.07 

1 1.11 

March 

80 

29 

54.  .5  1 

i 3,350  1 

1.82 

2. 10 

•\pril 

209 

8«> 

. ltd 

9, .380  1 

5.37 

.5.99 

M.y 

008 

342 

' .’’•Oli 

31,100  ' 

10. 87 

19.  45 

June 

Pi80 

342 

! 493 

29.300 

16.  43 

18.  .33 

July 

400 

49 

2t>‘»  ' 

‘ It), .100 

8.97 

10. 34 

.\upi.'<t 

42 

15 

21.4 

1,.320 

.713 

.82 

S»'plemU*r 

15 

i 12 

13.5 

803 

.4)0 

..50 

Octol>eru 

15  ' 

0 

ll.l 

m2 

.370 

.43 

Novetnl)er 

.30 

9 

’ 10.3 

1 970 

.543 

.1)1 

DecemN’r 

42 

12 

20. 0 

1,230 

.667 

• * ' 

The  year 

ti'W 

0 

1 

1 1.30 

99,000 

4 55 

G1.93 

a Mean  discharge  estimate*!  7 jMX’ond-ftM't  ()ctolM*r  19.  an*!  5 w'cond-fi'ct  OctoU»r  24. 


Note.— The  ofN*n-<'hannel  rating  waa  appUe*!  throughout  the  year;  values  lor  the  winter  months  are 
llahie  to  some  error  on  account  of  let*. 


TUUCKKK  HIVKR  AT  VISTA.  NKV. 


This  station  was  establislicil  August  IS,  IS!)!).  It  is  located  7 
miles  east  of  Keno,  Ncv.,  and  one-fourth  mile  from  the  Southern 
Pacific  Railroad  station  at  Vista.  The  conditions  at  this  station 
and  the  bench  marks  are  de.scribed  in  Water-Supi)ly  Paper  A'o.  176, 
page  S4,  where  are  given  also  references  to  pul)lications  that  contain 
data  for  ]>reviou.s  y(>ars. 


Januarv  23. 
M..y 

Jun*'  l‘» 

July  5 

July  2b 


Ilyilrognipher. 


..  C.  L.  Smith 

. ..  M.  H.  KemwHly. 

do 

ilo 

do 


Vista, 

AVi'.,  in 

VMiO, 

Width. 

.\n*a  of 

height. 

Dis- 

charge. 

Frrt. 

Sq.  ft. 

Feet. 

.SVr.-/4 

il3 

-IS5 

.5.  10 

8’Ni 

120 

79ti 

8.  10 

.3.  \:ai 

119 

81.2 

8,  .50 

.3. 2'.»0 

120 

890 

.8.20 

3,  .370 

115 

old 

U.00 

1,420 
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SURFACK  WATER  SUPPLY,  1906. 

Daily  gage  height,  in  fret,  of  Tntcktc  River  at  lV»(n,  Kev.,/or  1906. 


Day.  ! Jan. 

Fob. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Dec. 

1 4.0 

4.8 

5.0 

a: 

8.2 

&8 

7.8 

5.4 

4.9 

4.7 

5.2 

4.9 

4. 0 

4.8 

5.0 

6.6 

8.9 

7.3 

8.0 

5.0 

4.8 

4.3 

6.2 

4.9 

j 3.9 

4.8 

5.0 

6.3 

9.4 

7.3 

8.0 

5.1 

4.8 

4.6 

5.1 

4.9 

4.7 

5.0 

5.9 

9.4 

8.0 

&3 

5.0 

4.7 

4.6 

5.4 

4 8 

j 4.0 

4.7 

5.0 

5.7 

9.7 

8.4 

8.3 

4.7 

4.7 

4.6 

5.8 

4.9 

4.0 

4.7 

5.0 

6.0 

9.8 

8.0 

8.2 

4.6 

4.8 

4.6 

5.3 

4.9 

1 4.0 

4.7 

• 5.0 

6.5 

9.9 

7.4 

ao 

4.5 

4.7 

4.7 

5.2 

4.9 

i 4.0 

4.7 

5.1 

7.0 

9.9 

7.3 

ao 

4.6 

4.7 

4.7 

5.2 

5.1 

4. 1 

4.7 

5.2 

7.4 

9.8 

7.7 

7.8 

4.6 

4.7 

4.7 

5.2 

5.0 

1 4.1 

4.7 

5.2 

7.7 

9.7 

8.0 

7.5 

4.6 

4.  1 

4.7 

5.2 

5.0 

4.2 

4.7 

5.4 

7.4 

9.6 

8.5 

7.3 

5.0 

4.7 

4.9 

5.2 

5.7 

4.5 

4.8 

5.9 

7.3 

9.8 

9.2 

7.2 

4.9 

4.7 

5.0 

5.2 

5.9 

• 5.4 

4.8 

&0 

7.4 

9.6 

9.0 

7.2 

4.9 

4.7 

5.0 

5.2 

5.5 

5. 8 

4.8 

5.8 

7.4 

9. 6 

H.7 

7.2 

4.9 

4.7 

5.2 

5,2 

5 3 

5. 0 

.•>.0 

5.4 

8.0 

9.3 

8.6 

7. 2 

4.8 

4.9 

&0 

5.2 

5.3 

' 5.4 

5.0 

5.4 

8.4 

8.8 

8.6 

7.0 

4.8 

4.9 

5.0 

5.3 

5.2 

1 5.7 

5.0 

5.4 

8.6 

8.0 

8.9 

6.5 

4.8 

4.9 

5.0 

6.2 

5.2 

5.0 

5.4 

8.6 

ao 

8.6 

0.5 

4.7 

4.9 

5.0 

5.1 

5.2 

* 7.5 

5.0 

5.4 

8.6 

7.8 

8.6 

a2 

4.7 

4.8 

4.9 

5.0 

5.2 

1 G 5 

5.2 

5.4 

8.7 

8.0 

8.6 

&0 

4.7 

4.8 

4.9 

5.0 

5.2 

i 5.6 

5.4 

5.3 

8.9 

8.0 

8.6 

6.0 

4.9 

4.8 

5.0 

5.0 

5.1 

5. 3 

5.4 

5.6 

9.2 

8.0 

8.6 

5.9 

4.8 

4.7 

5.0 

5.0 

5. 1 

5. 4 

5.4 

6.0 

9.3 

7.6 

8.6 

5.8 

4.8 

5.2 

5.0 

5.0 

5.2 

5.2 

6.4 

9.0 

7.5 

K.4 

6.0 

4.7 

4.9 

5.0 

5.0 

5.2 

' 5. 1 

5.1 

6.7 

8.6 

7.3 

8.4 

6.0 

4.7 

4.8 

5.0 

5.0 

5.3 

5.1 

6.5 

8.0 

8.0 

8.4 

6.3 

4.7 

4.8 

5.0 

5.0 

5.7 

5. 0 

5.1 

6.3 

7.9 

7.4 

8.3 

6.5 

4.8 

5.0 

5.2 

5.0 

5.7 

5. 0 

5.0 

r».3 

7.7 

7.4 

7.8 

6.0 

4.8 

4.7 

5.2 

5.0 

5.6 

4.9 

6.3 

7.7 

7.2 

7 7 

5.9 

4.8 

4.7 

4.5 

4.9 

5.6 

4.9 

G.3 

7.8 

7.0 

7.5 

5.7 

4.8 

4.7 

4.9 

4.9 

.5.3 

4.8 

7. 1 

6.8 

4.9 

5.2 

5.3 



Rating  table  for  Truekee.  River  at  V'ista,  Xcv.,for  1906. 


1 Gage 
height. 

Dls>  I 

clmrgo.  1 

1 Ohm  1 
1 height. 

DIs-  ‘i 
charge. 

Goto  > 
height. 

DIs-  1 

charge.  • 

OSM 

height. 

1 DIs-  i 
charge. 

! Gage 
height. 

' Dis- 
change. 

Ferl.  i 

Scc.-fl.  ■ 

1 Feel.  ' 

' Sec.- ft.  1 

Feet.  ' 

' Sec.-ft. 

Feet. 

Sec.-ft.  i 

1 Feet. 

Sec.‘it. 

i 3.90  ‘ 

32.5  , 

4.90  1 

1 775 

5.1*0  1 

1 1..3A5 

6.1W 

2.080  , 

KHO 

4-0.80 

4.00  : 

3Tv5 

5.00  ’ 

' 82.5  1 

6.0) 

1.410 

( 7.00 

2.1:T) 

I 9.0C 

4,320 

4.  10 

m i 

5. 10 

S75  : 

6. 10 

1,475 

7.20 

2.35C  i 

1 9.20 

' 4,.5»0 

4.20 

445 

.5.20 

930  ' 

a20 

1..540 

: 7.40  i 

i 2.  .540  ; 

9.  40 

4.820 

4.30 

41*0  . 

5.30-  1 

1 0.S.5  , 

6.30 

1,610  ; 

7.  tiO  , 

2.740 

9.  <i0  ' 

1 5.080 

4.40 

.5.35 

5.40 

1.040  ' 

6.40  ' 

' 1,680 

7.80  1 

1 2.940 

' 9.  SO 

5.. 340 

4.  .Vi 

.5.S0  I 

,5.  .50  1 

1 i.ino  I 

(V.  .50  1 

1 1,7.55 

8.0) 

3.  irtO 

< 10.00 

i S.fOO 

4.  to  , 
4.70  1 
4.  SO 

112.5  ; 

67.5  1 

72.5 

: .5.<xi  , 
j 5, 70  1 
.5.80 

1.1»4) 

1 1.220  j 

1.2M0 

' 6.»i0 
i 6.70 
6.80 

1.S.T0 

1.910 

l.iWC 

8.  M 
8.  40 
8.t’i0 

3.3.80 

3,600 

3.840 

! 

' i 

1 

Note.— This  tHi»le  is  applicahU*  only  for  oprn-channol  comiitions.  It  is  baspfl  on  (lischai^#*  inpasure- 
monts)  made  diirinp  U*04-1!N)»>  and  is  well  donned  l>olow  papo  heipht  8 foot. 


}(onthly  diHcharyt^  of  7'ruckfc  River  at  \cr.,/or  1906. 

[Drainapo  area,  1..VJ0  square  mil(>s.) 


Discharge  in  siTond-fwt.  | | Run-<ifl. 


Month. 

Maximum. 

“ 1 

Minimum.  ^ 

Mean,  j 

Total  in  i 
acre-feet. 

•Qoc.-ft.pcr 
sq.  mite.  | 

Depth  in 
inches. 

.Iiinuarv 

2,740 

32.5  1 

.871 

.53.  (OO  1 

; a. 573 

Kobnmrv 

1,040 

i < '7  .5  , 

! 797  : 

44.. 300 

..524 

.55 

Marvh 

2.2»0 

82.5 

, 1.210  , 

74.400 

1 .TWi 

92 

April 

4,tt90 

1.2A1 

1 2.910  1 

ITS.  06(1 

1.91 

2.U3 

Mnv 

5.470 

1 1.990 

3. 870 

238.000 

2.  .V5 

2.94 

i 1.91K‘ 

1.1'4), 

3.  400 
1 2,170 

202.000  1 
13it.OOO  j 

1 2.24 

j 1.4.1 

2.  .50 
1.65 

.luly 

3.49f) 

-\uglist 

1 1.040 

.580  ' 

! 721* 

44.S0O  1 

1 . 480 

..55 

Si-plemlier 

\m  1 

t»j.» 

722 

43.000  1 

1 •'*7'’' 

. 53 

October 

9:9)  ! 

; 490 

, 7»vl 

46.1*00  ' 

' . .502 

..58 

NovoinlH'r 

1.280 

775 

1*00  • 

.'A,n«i 

i .s592 

.flfi 

December 

1..340  1 

1 "i'l 

1 9.62  : 

.58.  .500  ; 

.62<i  . 

.n 

The  vear 

5,470 

32.5 

1.610  I 

1. 170.000  1 

1 1.06 

14.39 

Note.— The  njM’n-channel  rating  taide  was  applied  throughout  the  year:  values  for  the  winter  moiilbs 
are  liable  to  some  error  on  account  of  ic<‘. 
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LITTLE  TR0CKEE  RIVER  AT  PINE  STATION,  CAL. 

Little  Truckee  River  ri.ses  on  the  eastern  slope  of  the  Sierra  Nevada 
Mountains,  in  northwestern  Nevada  County,  Cal.,  flows  north,  then 
east,  and  then  south,  and  unites  with  the  Truckee  at  the  town  of  Boca, 
Cal. 

The  station  was  established  June  25,  1903.  The  cable  station  is 
located  about  one-fourth  mile  upstream  from  Bruhn’s  mill,  known 
also  as  Pine  station.  The  road  which  follows  the  Little  Truckee 
north  from  Boca  crosses  the  riv'er  at  a ford  about  150  feet  below  the 
cable  and  the  same  ilistance  above  the  gage  rod.  Pine  station,  on 
the  Boca  and  Loyalton  Railroad,  about  one-fourth  of  a mile  distant, 
is  the  nearest  railroad  point.  The  coiulitions  at  tliis  station  and  the 
bench  marks  are  described  in  Water-Supply  Paper  No.  176,  page  92, 
where  are  given  also  references  to  publications  that  contain  data  for 
previous  years. 

Uifcharge  mcasurtments  of  Little  Truckee  Hirer  at  Pine  station,  Cal.,  in  190i:. 


Dal^.  1 

• Ilydrf^apher. 

Width. 

1 

Aroa  ol 
section. 

height. 

Dis- 

charge. 

i 

Mar  30 

j Fret. 

1 Sq.  fret. 
IVs 

Feet.  1 
2. 3o 

1 Sec,^feei. 

71 

Mi  1 

2.90 

s22 

73 

2.  SO 

SS8 

li>3 

do 1 

(iO 

1 ;20s  1 

1.30 

Daily  gage  height,  in  feet,  of  Little  Truckee  Hirer  at  JHne  station.  Cal.,  for  1906. 


Day. 

Jan. 

Feb.  Mar. 

L. 

Apr. 

May. 

June. 

July. 

Allg. 

S,'pt. 

Nov. 

Dec. 

1 

1.30 

i.twl  i.as 

1.92 

3.0ti 

2.  4.1 

2. 74 

1.32 

0. 78 

0.70 

0.82 

0. 90 

2.  .. 

1.21 

1.55  • 1.10 

1.82 

3.62 

2.  .10 

2. 78 

1 ‘->.8 

in 

.70 

.79 

.94 

1. 

1.28 

1.60,  1.12 

1.73 

3,  ,15 

2. 

2.V. 

1. 22 

.73 

.Os 

.90 

. 1*2 

4. 

1.30 

1.4K  1. 10 

1.68 

3.59 

3.04 

2.  8»l 

1. 18 

.7.1 

.t»8 

1.3J 

.84 

5 

1.28 

1.4.1  1.05 

1.70 

3.(>4 

3. 15 

2.88 

1. 12 

.73 

.Ui 

1.08 

. 78 

6., 

1.28 

1.4.5  1.05 

1. 85 

.1.64 

2.92 

2.82 

1.  in 

.73 

.08 

.w 

.92 

1.23 

1.43  1.06 

2.09 

3.  «i(i 

2.n 

2.  78 

1.05 

.73 

.tiS 

.92 

.92 

s. 

1.18 

1.40  1.12 

2.30 

3. 62 

2.Ki 

2.  -r, 

1.04 

72 

.ti.S 

.<H) 

.8S 

9 

1.30 

1.50  1.15 

2.52 

3.  .19 

3. 19 

2.  »V1 

1.03 

.70 

.6.1 

S.S 

92 

10 

1.30 

1.43  1.22 

2.49 

3.56 

3-49 

2.50 

1.12 

.70 

.65 

.89 

,9s 

11 

1.30 

1.48  1.30 

2.39 

3.  tH) 

3.-M 

2. 26 

1.06 

72 

.6.1 

.89 

6s 

12.  ... 

1.30 

1.  40  1.  40 

2.  40 

3.  42 

3.  (iO 

2.  -26 

1.02 

72 

.C8> 

.88 

.‘.»0 

13., 

1.38 

1.33  2.39 

2.49 

3.  'ih 

3.36. 

2,  3-1 

.99 

.72 

8S 

1.29 

H... 

1.50 

1.30  1.20 

2. »’.() 

3.21 

3.19 

•1 

.‘I** 

.74 

.«V, 

8.S 

1.32 

IS.  ... 

1.00 

1.20  I.IK 

2.90 

3.09 

3. 09 

2.  l.s 

.98 

.75 

.(ki 

• \S 

1. 26 

16 

1.83 

l.;i9  1.30 

3.02 

2.80 

3.  i1 

2. 19 

.9.1 

.74 

.65 

.90 

1.24 

17... 

2.  10 

1.3')  1 1.30 

3.02 

2.  tW, 

2.^X) 

.9.1 

.73 

.01 

.S9 

1..1.8 

b... 

2.9S 

1.28  ’ 1,30 

3. 14 

2.  74 

3.01 

1.94 

.70 

• 01 

. ss 

1.24 

19 

3.:i3 

1. 20  1. 30 

3.2t< 

2.  89 

3.31 

1.  Vi 

.89 

.70 

.iA> 

1.  16 

^ 

3. 20 

1.33  1.10 

3.  42 

2.94 

3.21 

l.SO 

.i») 

.70 

. (¥> 

.88 

i.ai 

21... 

3.03 

1.40  1.28 

3.55 

2.  .84 

3.23 

1.74  , 

.90 

.69 

.srz 

.82 

MO 

22. 

2.83 

1.38:  1.48 

3.02 

2.81 

3.25 

I..15 

..8.1 

.OS 

.9<i 

.8.1 

1.12 

23.  .. 

2.7o 

1.20  1..53 

X42 

2. 64 

3.21 

1..16 

.83 

.os 

l.iXi 

.8.) 

1.0.1 

24 

2.00 

l.U  1 l.oti 

3.10 

2.  .19 

3.01 

1.U8 

.82 

.<■*8 

.91 

. 8.1 

1.<I3 

25... 

2.5H 

1.10  j 1.79 

2.98 

2.70 

3.08 

1 . 75 

.80 

.t>8 

.94 

.8ti 

1.18 

2fi. 

2. 38 

1.10  1 J.HO 

2.96 

2.84 

2.  ai 

1.72 

.80 

.<>8 

,W 

.83 

1.40 

27., 

2. 15 

1.10'  1.79 

2.fK) 

2. 78 

2. 87 

1.5.1 

.70 

.70 

. 86 

.88 

1.25 

2S... 

1.98 

1.16  1.79 

2.  76. 

2. 5.8 

2.  .19 

1.44 

.78 

.70 

. s2 

. 8| 

1.  18 

29. 

*1 

1.S3 

2.02 

3. 10 

2.34 

1.32 

..80 

.iiS 

. 78 

;.;9 

.99 

51 

l.SO 

2.06 

2.43 

1.30 

.80 

.79 

1.21 
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SURFACE  WATER  SUPPLY,  IJKW. 


Rating  tables  for  Little  Trucker  River  at  IHne  station,  Cal.^ 
JANUARY  1,  to  APRIL  14. 


Gage  1 

Dis- 

'1 

Ga^  I 

1 I)i»-  ! 

Gage  , 

1 Ui«-  j' 

Gage  ' 

Dls- 

i Gage 

Dis- 

height. 

chanfe. 

height. 

charge. 

height. 

charge. 

height. 

charge. 

. height. 

charge. 

fWt.  ' 

Sec.-ft. 

Feet. 

5eo.-/l. 

Feel. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

1 Sec.-ft.  1 

1.00  : 

7» 

1 

1.40 

148 

I. SO  1 

270  .| 

2. 10 

3JI0 

2.  40 

531 

1.10 

91 

1.50 

174 

1.90 

I 307  ■\ 

2.20 

4;io  j 

t 2.50 

5H0 

1.20  1 

107 

|| 

1.00 

20.'1 

2.00 

M7 

2.30 

4S3  I 

2.(>0 

1>30 

1.20  1 

12ti 

If 

1.70 

235 

1 

i 

1 

tPRIL  l.'i 

to  DKCKMBKR 

31,  1900.fr 

, 0,70  ^ 

1 55 

1 

1.40  , 

17H 

2.00 

' :«5  ! 

2.60 

095 

a20 

1,040 

' .SO 

07 

1.50 

200  1 

1 2. 10 

440 

2.  70 

750 

3.30 

1,100  1 

.no 

SO 

■| 

l.OO 

237  1 

I 2.20 

490  > 

2.  HO 

«»5 

3.  40 

1,160 

1 1.0) 

94 

1.70 

271 

2.:« 

.540 

2.90 

MiO 

3.74) 

1,225 

1.10 

no 

I.SO 

.■«)9  , 

2.  40 

590 

3.00 

920 

1 aoo 

1,290  i 

^ 1.'20 

129 

II 

1.90 

351 

2.  .50  ' 

040 

3.10 

980 

a 70 

I,;i55 

l.:« 

152 

!l 

1 

■| 

« This  t4il»U*  in  iippllcahlf  only  for  ow-n-ohannol  conditions.  It  la  on  dischargi'  mwaiin'menU 

nmd«‘  durinff  and  la  woll  'defliuKl  UdowKi^Kc  h»*i|?ht  2.1  fw*t.  The  tiible  has  tn«n  extended  lieyond 

these  liniil.s. 

This  is  applloahle  only  for  (»|>**n-channel  conditions.  It  la  Imsed  on  4 tiischarge  im.*^uivments 
made  during  UW»i  and  the  form  of  llu-  PJ0.'i  curve  and  is  not  well  defliuMl. 


Monthly  discharge  of  Little  Truckee  Hirer  at  Pine  »S7aftV>?i,  l'al.,for  liHJti. 

(Drainage  area.  D^>  square  miles.] 


Month. 


.lajumry . . 
I't'liruary . 
Miindi .... 

Aptil 

May 

lime 

•luly 

\llgust.  , . 
>i-pteinlnT 
< letolwr. . . 
.Novemlier. 
D'reiiiUr. 


Discharge  In  second-feet. 


Maximum. 

' Minimum. 

Mean. 

' “i 

1 . 020 

t,a 

.359 

1 

1 91 

141 

373 

S4 

1.j9 

i.;9N> 

T20 

1 . :C4i 

:•« 

972 

1 , :i’*i 

01 0 

‘.i.50 

MU 

152 

47S 

l.*>7 

(Iv* 

91.9 

lb'} 

i .\3  i 

•5f».  7 

94  ' 

' .50 

Ul.  9 

157  ' 

' (>> 

79.7 

17s 

iV* 

m3 

1 

Total  in  1 

Riin-ofT. 

acro-fecl.  , 

1 8ec.-ft.iKT 
1 sq.  mile. 

Depth  in 
Imht's. 

22,100  ' 

! 2.16  ! 

2.49 

7.s;w 

.849  j 

9.7>m 

. 9.58 

1.10 

43. 400  1 

1 4.39  i 

4.90 

.V.».  SOO 

5.  S»> 

(i  76 

5(i..V)0  , 

5. 72 

0.38 

1 29. 

2.8S 

3.  XI 

5.  liTiO 

.554 

.M 

3,37n 

.342  1 

.38 

' 3,740 

. ;9»7 

.42 

4.740 

. 4.SP 

..54 

1 a -Tin 

.I'iOS 

.71 

I.:U4)  I 


JS.52 


Noti..  -TlieorM  iwhamiel  rating  table  whs  tqiplitsl  tliroughout  the  year;  values  for  the  winter  months 
are  hul'le  to  some  ernas  on  account  «d  lee. 


INDEPENDENrE  CREEK  REI.OW  I N'DEPEN' UENCE  LAKE,  CAL. 

ImloiM'iidcnco  (’riH'k  Hows  from  ttie  cast  oiul  of  Iiul(‘|><‘n<lpnce 
Lake  iiortla-aslwanl  into  Little  Truckeo  River. 

Tlie  trajrinn  station  was  estuhlislual  October  24,  101)2.  It  is  located 
about  <uu‘-ei^bth  of  a inil<*  bt'low  the  dam  at  the  low<‘r  end  of  Inde- 
Itcndcnce  Lake,  (’al.  The  conditions  at  this  station  and  the  bench 
marks  art'  ilescribed  in  \Vater-.Su])|>iy  Paper  No.  170,  page  04,  where 
are  given  also  references  to  imblications  that  contain  data  for  jire- 
vious  years. 
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WALKER  RIVER  BASIN.  71 

The  following  measurement  wa.s  made  July  31,  1906: 

Wkllh,  16  feet;  area,  25.6  square  feet;  gage  height,  2.65  feel;  ilisrharge,  25.,3 
seroiul-feet. 

iMily  yay(  hriyht,  in  feet,  of  Independi-ncr  CVrrt  beloif  Independence  Lake,  Cal.,  for  1906. 


n»y. 

JliD. 

Feb. 

Mar. 

Apr- 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

l)i<C. 

, 

1.08 

1.95 

2.58 

2.58 

2.80 

1.52 

3.45 

2.62 

2.25 

1.K5 

2. -20 

2.28 

1.95 

I.TO 

2.50 

2.52 

2.  iri 

1.95 

3.  .52 

2.  tiO 

2.25 

i.a5 

2.22 

2.25 
2. 25 

3 

1.90 

2.50 

2.48 

3,a) 

2.20 

3.02 

2.02 

2.20 

1.95 

2.30 

•! 

1.90 

1.90 

2.50 

2.40 

3.50 

2.80 

3.02 

2.5K 

2.20 

1.05 

2.40 

2.25 

3 

1.90 

1.90 

2.48 

2.:i8 

3.13 

3.40 

3.72 

2.  m 

2.20 

1.U5 

2.45 

2.25 

6 

1.90 

1.90 

2.40 

2.32 

3.18 

3.48 

3.68 

2.65 

2.20 

l.M 

2.i2 

2.25 

7 

1.88 

1.90 

2.38 

2.30 

3. ‘22 

3.42 

3.75 

2.62 

■2.20 

l.W. 

2.«! 

2.25 

» 

1.85 

1.90 

2.35 

2.30 

3.  a) 

3.50 

3.80 

2.50 

2.18 

i.a5 

2. 40 

2.30 

9. 

l.W 

1.90 

2.32 

2.30 

3.50 

3.  .50 

3.rj 

2.62 

2. 10 

1.92 

2.40 

2.35 

10 

1.85 

1.85 

2.30 

2.38 

3.50 

3.45 

3.50 

2.00 

2.10 

1.9U 

2. 40 

2.  42 

11 

1.85 

1.85 

2.25 

2.40 

3.50 

3.58 

3.«l 

2.«i5 

2. 10 

1.90 

2.«) 

2. 40 

12 

1.92 

1.85 

2.  tiO 

2.38 

3.42 

3.riU 

3.42 

2.50 

2. 10 

1.90 

2.40 

3.80 

13 

2.48 

1.85 

2.72 

2.35 

i3.4n 

3.00 

3.48 

2. 48 

2. 10 

1.90 

‘2.38 

3.  .50 

U 

2.78 

1.88 

2.75 

2.35 

3.40 

3.00 

3.  .50 

2.48 

2.ai 

1.90 

2..V, 

2.95 

15 

2.8?* 

2.25 

2.80 

2,35 

3.35 

3.  W 

3.  is 

2.42 

2.05 

1.90 

•2.38 

2. 90 

16 

2.9S 

2.25 

2.78 

2.  40 

3.30 

3.00 

3.45 

2. 42 

2.05 

1.00 

2.  42 

2.85 

17 

3.U8 

2.00 

2.70 

2.45 

3.25 

3.30 

3.42 

2.45 

2.05 

1.K.5 

2.il8 

2.80 

IS 

3.35 

2.35 

2.02 

2.50 

3.18 

3.  45 

3.45 

2.42 

2.  a'* 

1.K5 

2.35 

2.52 

19 

3.  .30 

2.10 

2.52 

2.58 

3.15 

3.02 

3.42 

2.40 

2.a5 

1.  8.5 

2.35 

2.  .30 

30 

3.20 

2. 15 

2.50 

2.00 

3.15 

3.50 

3. ‘28 

2.45 

2.02 

2.4s 

2.35 

2.30 

21 

3.08 

2.40 

2.50 

2.T2 

3. 15 

3.00 

2.G8 

2.42 

2.00 

3..V) 

2.35 

2.:io 

22 

2.08 

2.05 

2.50 

2.S2 

3.15 

3.IW 

2.75 

2.  42 

2. 00 

2.98 

2..^5 

2.30 

21 

2. 82 

2.70 

2.52 

2.  NS 

3.15 

3. 75 

3. ‘22 

‘2.  .32 

2.00 

7 *r> 

2.35 

2.35 

24 

2.78 

2.02 

2.52 

2.  m 

3.12 

3.  .82 

3.  .52 

2.30 

2.0i» 

2.82 

2.32 

2.38 

2.«) 

2.58 

2.55 

2.85 

3.18 

3.8.1 

3.4S 

2.30 

2.00 

2.75 

2.  ;K) 

2.  40 



2..'*8 

2.50 

2.52 

2.80 

3.20 

3.78 

2.90 

2.M) 

2.00 

2.  72 

2.;io 

2.45 

27...  .... 

2.52 

2.52 

2.48 

2.80 

3.28 

3.75 

2.91 

2.30 

2.00 

2.  tC2 

2.:ui 

2.  .50 

2S 

2.t2 

2.  GO 

2.42 

2.  80 

3.25 

3. 72 

2.  G<» 

2.25 

2.00 

2. 15 

2.30 

2. 50 

29 

2.32 

2.38 

2. 75 

3. 18 

3.  (¥> 

2.  .'*8 

2.25 

2.00 

2.20 

2.  .30 

2.50 

30  

31  

2.12 

1.9.5 

2.38 

2.52 

2.75 

2. 15 
2.15 

3. 48 

2.r»8 

2.05 

2 25 
2!  25 

1.95 

2.20 

2.20 

2.30 

‘2.40 
'2. 18 



WAr.KKH  Itn'KIt  IIASIN. 
l)ESt’l!ll*TIO.\  OK  H.VSIN. 

Walker  River  i.s  formed  by  two  branches — East  and  West  forks — 
which  ri.se  on  the  eastern  slopes  of  the  Sierra  Nevada,  in  Mono 
County,  Cal.,  How  in  a general  northerly  direction,  and  unite  in 
Lyon  C'ounty,  Nev.  From  the  point  of  junction  the  main  stn'um 
flows  northward  through  Ma.son  Valley,  at  the  u|)per  end  of  whicli 
it  turns  to  the  east  and  southeast  and  di-stdiarges  into  the  north  end 
ut  Walker  Lake. 

WEST  FORK  OF  WAI.KEU  RIVER  NEAR  I’OLEVILLE,  CAL. 

This  station  was  established  October  1902.  The  cable  is  located 
about  I mile  east  of  the  point  where  the  main  road  from  Topaz  to 
Bridgefrort  crosses  Lost  Canyon  Creek  and  is  600  feet  from  the  road. 
The  gage  is  about  one-half  mile  above  the  cable.  The  conditions 
at  this  station  and  the  bench  murks  are  described  in  M'ater-Supply 
Pajicr  No.  176,  page  9!»,  where  are  given  also  references  to  publica- 
tions that  contain  data  for  previous  years. 
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May  11 

..  M.  B.  1 

May  !♦> 

In 

J iim‘  8 

do 

June  i:t 

do 

July  lii 

do 

August  IM . . . 

do 

T TUQT 

ColevilU, 

Cal.,  in  J90e. 

■width. 

I Area  of 
ai'Cl  ion. 

Gtkee 

height- 

Di»- 

chaigp. 

Ft€t. 

Sq.fi. 

Ffei. 

Sfc.-ft. 

m 

269 

4.10 

1,790 

w 

196  : 

3.50 

1,220 

63 

179 

3.30 

IW) 

(lO 

283 

4.70 

2,160 

1 <i0 

263 

4. 16 

l.NM) 

49 

136 

3.00 

627 

Ihiily  gage  height,  in  feel,  of  UV«J  Fork  of  Walker  Kiver  near  Coleville,  Cal.,  in  liHiC. 


Day. 

Jon. 

Feb. 

Mur. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

.Vov. 

Dec. 

, 

1.1 

1.3 

1.4 

1.0 

2.9 

ao 

at 

as 

2.2 

1.6 

1.6 

1.3 

9 

J.l 

1.3 

1.0 

i.fi 

ai 

a2 

a3 

a26 

2.1 

1.6 

1.  4 

1.3 

3 

0.9 

1.3 

1.4 

i.ti 

ai 

a4 

a 45 

ai 

2.1 

1.6 

1.4 

1.3 

4 

1.1 

1.3 

1.3 

t.fi 

a6 

ao 

a46 

ao 

2.1 

1.4 

1.4 

1.3 

" 

1. 1 

1.3 

1.3 

1.0 

ao 

a7 

a4 

ao 

2.0 

1.4 

1.5 

1.3 

1.1 

1.3 

1.3 

1.6 

a9 

as 

A3S 

ao 

2.0 

1.4 

1.5 

1.3 

7 

1. 1 

1.3 , 

1.3 

1.6 

4.0 

a 3 

a26 

ai 

2.1 

1.4 

1.6 

1.4 

8 

1.1 

1.2 

1.3 

1.0 

40 

as 

a as 

ao 

2.1 

1.4 

1.4 

1.4 

9 

1.1 

1.2 

1.3 

1.7 

4. 1 

as 

4.9 

ao 

2.0 

1.4 

1.4 

1.4 

10 

1. 1 

1.2 

1.3 

2.0 

41 

4 36 

4 6 

2.9 

2.0 

1.4 

1.4 

1.4 

11 

i.i 

1-2 

1.4 

1.9 

4. 1 

4.8 

4.7 

2.9 

2.0 

1.4 

1.4 

1.4 

12 

l.l 

1.2 

i-.'i 

1.9 

a9 

a2 

4.  46 

2.9 

2.0 

1.4 

1.4 

1.4 

13 

1.2 

1.2 

1.4 

2.0 

3.9 

&2 

4.46 

2.9 

2.0 

1.4 

1.4 

1.4 

14 

1.2 

1.2 

1.4 

2.1 

a9 

4.66 

ao 

2.9 

2.0 

1.4 

1.4 

1.4 

15 

1.2 

1.2 

1.3 

2.2 

a7 

4.8 

4.6 

2.8 

2.2 

1.4 

1.4 

1.4 

Hi 

1.2 

1.2 

1.4 

2.3 

ao 

5.  as 

43 

2.7 

2.1 

1.4 

1.4 

1.4 

17 

1.2 

1.2 

1.4 

2.6 

3.6 

4.9 

446 

2.6 

2.0 

1.4 

1.4 

1.4 

18 

1.5 

1.2 

1.4 

2.6 

ao 

4.  <6 

4. 16 

2.6 

1.9 

1.4 

1.4 

1.4 

19 

1.6 

1.2 

1.4 

2.7 

as 

a 1.5 

4.0 

ao 

1.8 

1.4 

1.3 

1.3 

20 

1.4 

1.2 

1.4 

2.9 

as 

a 25 

415 

2.8 

1.7 

1.4 

1.3 

1.3 

21 

1.3 

1.2 

I.. 6 

2.9 

3.8 

a 16 

4.  1 

2.6 

UJ 

1.4 

1.3 

1.3 

‘>a 

1.3 

1.3 

1.6 

a 2 

3.7 

a 15 

4.  la 

2.5 

1.7 

1.3 

1.3 

1.3 

2.3 

1.3 

1.3 

1.5 

a 1 

a 6 

4.9 

4 4 

2.4 

1.7 

1.4 

1.3 

1.3 

24 

1.3 

1.2 

1.0 

a 1 

a 6 

4.75 

4 as 

2.4 

1.6 

1.4 

1.3 

1.3 

2:1 

1.2 

1.3 

1.0 

ao 

as 

a 16 

4.36 

2.2 

l.S 

1.4 

1.4 

1.4 

1.2 

1.3 

1.0 

2.8 

a3 

4. 96 

4 3 

2.2 

1.5 

i.ti 

1.3 

1.4 

27 

1.2 

1.3 

1.6 

2.9 

3.3 

4. 4.-, 

4.2S 

2.2 

1.5 

1.4 

1.3 

1.6 

2S 

1.2 

1.3 

I.h 

2. 9 

a 2 

4.  2.6 

as6 

2.2 

1.6 

1.4 

1.3 

1.5 

2** 

1.3 

1.0 

2.9 

a 1 

4.2 

ao 

2.2 

1.5 

1.3 

1.3 

1.4 

30 

1.3 

1.7 

2. 7 

3.0 

4. 26 

a as 

2.2 

1.6 

1.4 

1.3 

1.4 

.31 

1.3 

1.7 

3.0 

3. 4 

2.1 

1.4 

1.4 

Ilaliog  tahte  for  H'ls?  Fork  of  Walker  llieir  near  I 'olerille,  Cal.,  for  lUOti. 


!>|s- 

tlrtin- 

IlMg*' 

|)i«- 

1 Dis-  1 

Din- 

height. 

I'hii  rgi*. 

h«‘ight. 

«'hur>n*. 

height. 

fhargu. 

height. 

charge,  j height. 

chargi'. 

F^rf,  ! 

Ffft, 

SfK.-fi. 

Frrt. 

Srr..fl. 

Fret. 

Sfi'.’ff.  1 Frrt. 

] Src.~ft. 

0.  *«n 

.SO 

1.70 

I4.S 

2.  .S<i 

:tVi 

a .30  1 

870  4. 20 

1,760 

l.ii) 

.vS 

1 8<» 

luS 

2 »0 

42.S 

3.  40 

966  4. 40 

1.990 

1.10  I 

07 

1,<»0 

pm 

1 2 70 

470 

: 3.  .SO  1 

1,040  ' 4.ti0 

2,230 

l.Jt) 

77 

2 

220 

2.80 

.S20 

3. ' 

1,130  ‘ 4.80 

2. 470 

1.30 

87 

2.  10 

2V> 

2.  ^m 

.S80 

, 3.70 

1.220  ' aoo 

2.710 

I -to  1 

98 

2.20 

280 

3.  no 

I.4.S 

1 a 80  1 

i.ajo  a 20 

2.970 

1 .SO 

110 

2, .«) 

3 l.S 

, 3.  in 

716 

1 3.90  ' 

1,430  5.40 

3,230 

l.M)  . 

1 las 

2.  40 

astj 

3.  20 

?.IU 

' 4. 00 

1.640  1 

1 

' 

_ - 

1 



, _ 

This  h appli<*al»lo  nnh*  for  op**n-chHmi»-l  conditions.  It  i»  l>asi>d  on  dlfM.’hHrg»*  nwaRun'- 
nit'nl.H  iiiadi'  during  llNU-l'.MMi  and  is  fairly  wHI  defined. 
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Monthly  ilitcharge  of  Fufk  of  Walhr  River  near  CoUvilU,  Cal.,  for  1906. 


[Drainugo  an^.  30Ti  HqtUkrt^  mUt'>s.] 


1 

1 Diaclmrgei  in  si>con<! 

-fwt. 

RnnMilT. 

Month.  ' 

^ MaxtimiiiL 

Minimum. 

M«*an. 

Total  in 
acrt»-fwt. 

Sc’c.-ft.per 
sq.  mile. 

Depth  in 
inches. 

January 

no 

M 

77.0 

4,770  1 

0.  ‘2.54 

0.-29 

February 

K7 

77 

81.0 

4.530  1 

' 

. 'HCu 

.28 

March 

1 *v.  1 

' S7 

105 

.343 

.40 

April 

! V9U 

no 

3t)0 

21,401)  1 

1 1.  18 

1.32 

May 

1 l,tV5U 

580 

1,140 

70,100 

' 3.73 

4. 30 

June 

3.  lie 

045 

2.050 

122,000  ' 

tt.  70 

7.48 

July 

3,300 

055 

2,180 

134,  O^K) 

7.12 

S.21 

Au^st 

870  ' 

250 

.W> 

31,100 

1.05 

1.90 

SepPTnIter 

280 

no 

102 

H.4rt) 

.027 

.70 

Oclolwr. 

, no 

87 

OH.  5 

O.tM'iO 

.3*22 

.37 

November 

1 no 

87 

05. 0 

5,000 

.312 

.35 

Deceinlicr 

1 no 

87 

04.5 

5,810 

.300 

.30 

The  year 

3,300 

.'iO 

5f<2 

423.000 

1.90 

25.90 

N»)TE.— Tht*  ojM^n-chanm*!  rating  table  was  appllwj  throughout  the  year;  values  for  winter  months 
are  liable  to  error  on  account  (»( ice. 


EAST  FOKK  OF  WALKKH  UIVKU  NEAR  YEHINOTON,  NEV. 

This  station  was  (‘stal)lislu>(l  October  G,  1902.  It  is  liM'atcil  at 
Koss  Ranch,  about  10  miles  soutlieast  of  Yerin>;ton,  Ncv.,  just  above 
tlie  jjoint  where  tlie  road  crosses  tlie  river.  Tlie  conditions  at  this 
station  anil  the  bench  marks  are  described  in  Water-Supply  Pajier 
Xo.  176,  pajie  101,  where  are  j;iven  also  references  to  publications 
that  contain  data  for  previous  years. 


IHucharye  measurenumU  of  East  Fork  of  iVatker  Rtrer  near  Yrringlon,  AVr.,  in  1906. 


Date.  ^ 

Hydrographer. 

Width., 

z\rea  of  j 
section.  ' 

Gage 
height.  1 

Dis- 

elmrge. 

1 

Frft. 

Sy./I. 

Ffrt. 

.Scc../f, 

May  15 

-M.  B.  Kennedy 

75 

19t’» 

3.75  : 

592 

June  9 

do 

.1  74 

117  , 

1 3.m 

347 

June  12 

do 

76 

104  , 

3. 05 

.582 

July  20 

do 

SO 

214 

5.00 

1 , 070 

Auguat  29 j 

1 do 

113  1 

3.30  j 

1 1 

i 342 
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SUKKACE  WATEK  SUPPLY,  1906. 


Daily  gage  height,  in  feel,  of  Etusl  Ftyrk  of  Il'aZfar  Hirer  near  Yerington.  Ner.,for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

D«. 

1 

1.9 

2.1 

2.4 

2.7 

2.9 

2.9 

4.0 

4.4 

3.1 

23 

U 

2 

1.9 

2.1 

2.4 

2.0 

3.0 

2.8 

4.5 

4.25 

3.1 

2.4 

23 

26 

3 

: 1.9 

2.1 

2.4 

2.5 

3.1 

2.8 

4.6 

4.1 

3.1 

•2.4 

2.3 

26 

4 

1 1.9 

2.1 

2.4 

2.4 

3.1 

2-8 

4.7 

4.0 

3.0 

2.4 

23 

26 

5 

' 1.9 

2.1 

2.4 

2.4 

3.2 

2.9 

4.85 

3.9 

3.0 

2.5 

23 

27 

f» 

1.9 

2.1 

2.4 

2.4 

3.4 

2.9 

5.0 

3.8 

2.9 

2.5 

23 

27 

7 

1.9 

2.1 

2.4 

2.4 

3.5 

3.0 

5.1 

3.9 

2.9 

2.5 

23 

27 

8 

1.9 

2.1 

2.4 

Z4 

3.5 

3.1 

5.4 

3.9 

2.9 

2.5 

2 3 

27 

9 

1.9 

2.1 

2.4 

34 

3. 0 

3.2 

5.1 

X9 

2.9 

2.5 

23 

10 

1.9 

2.1 

2.4 

2.5 

3.7 

3.3 

5.1 

3.9 

2.8 

2.5 

23 

26 

11 

1.9 

32 

2.4 

2.7 

3.9 

3.5 

5.0 

3.9 

2.8 

2.0 

2.3 

28 

12 

1.9 

2.2 

2.4 

2.  0 

4.0 

3.  (i 

4. 95 

3.9 

2.8 

2.6 

2.3 

28 

13 

2.0 

31 

3 8 

2.0 

3. 85 

4.85 

3.7 

2.8 

2.6 

24 

28 

M 

2.0 

2. 1 

2.8 

2-5 

3.0 

4.0 

4.8 

3.7 

2.8 

2.0 

2.4 

2.8 



^0 

2. 1 

2.4 

2.5 

3.5 

4.1 

4. 75 

3.0 

2.8 

2.6 

2.4 

•28 

10 

2.0 

2. 1 

2.4 

2.5 

3.4 

4.2 

4.7 

3.0 

2.8 

2.5 

24 

28 

17 

2.0 

2. 1 

2.4 

2. 0 

3.3 

4-3 

4. 75 

3. 6 

Z7 

2.5 

24 

29 

18 

2.25 

2.2 

2.3 

3 8 

3.2 

4.5 

4.7 

3. 75 

2.7 

2.5 

2.4 

29 

19 

2.9 

2,3 

2.3 

3 8 

3.2 

4.7 

4.6 

3.8 

2.7 

2.5 

24 

29 

20 

3.0 

2. 3 

2.3 

2.0 

3.2 

4.7 

4. 6 

4.0 

2.7 

2.5 

24 

19 

21 

1 3.  I 

2.5 

2.4 

2.7 

3. 3 

4.7 

4.6 

4.0 

2.6 

2.5 

2.4 

19 

22 

1 37 

2.  45 

2.5 

3 8 

3.3 

4.8 

4.0 

3.8 

2.0 

2.5 

24 

29 

23 

•2.0 

2.  4 

2.0 

2.8 

3.3 

4.8 

4.9 

3.7 

2. 0 

2.5 

24 

29 

24 

' Z5 

2.4 

2.85 

2.8 

3.2 

4.8 

5.0 

3.6 

2.5 

25 

24 

29 

•>*. 

2.  4 

2.4 

3.1 

2.8 

3.2 

4.8 

4.8 

3.5 

•2.5 

2.4 

2.5 

29 

2i> 

1 

2.2 

2.4 

3.1 

2.8 

3.3 

4.8 

4.9 

3.5 

2.S 

2.4 

25 

29 

27 

2.2 

2.4 

3.0 

2.8 

3.3 

4.8 

4.95 

3.4 

2.5 

2.4 

25 

29 

28 

’ 2.2 

3 4 

2.7 

2.9 

3.3 

4.95 

4.85 

3.3 

2.4 

2.4 

25 

29 

29 

2.2 

2.7 

2.9 

3.2 

4.9 

4.  75 

3.3 

2.4 

2.4 

20 

29 

30 

2.2 

2.8 

2.9 

3.1 

4. 1'lA 

4.05 

3.2 

2.4 

2 4 

20 

29 

31 

2.2 



3 8 

3.0 

4. 5 

3.2 

24 

29 

Note.— Thn  rivor  wa»  ovor  Jantiarj'  I to  12. 


Haling  tablts  for  East  Fork  of  Walker  River  near  Yeriivgion,  Nev. 

JANUAUV  1 TO  JULY  10,  190t(.« 


1 Gage 

1 1 

1 (Jagt> 
height. 

DIs-  1 

Oag.. 

, height. 

churgt*.  1 

charge,  height. 

/•'ret. 

Srr.-/t. , 

Feet.  ' 

! Sec.-/t.  ' 

Feet. 

1.90 

54 

1 2.(50  , 

1 220 

3.30 

2.00 

75  1 

2.70 

248 

3.  40 

2. 10 

97 

I 2.80 

1 277  3.  ,'iO 

2.20 

120 

2.90  ' 

' 30S 

3.00 

2.;» 

144 

, 3.00  1 

1 

170 

4.40 

KiH 

3.10  1 

372 

1 80 

2.50 

193 

3.20  ! 

, 405 

3.  90 

IMS- 

charge. 

Gag)' 

height. 

Dis- 

charge. 

Gage 

height. 

DIs- 

charge. 

Sec.-ft. 

439 

/ee(. 

4.00 

Sec.~fU 

Feet. 

4.70 

Ser^t. 

474 

4.10 

729 

4.80 

993 

510 

4.20 

766 

4.90 

1,031 

546 

4.30 

803 

5.00 

1,070 

582 

4. 10 

841 

5.20 

1,148 

618 

4.50 

879 

5.  40 

1,226 

U55 

4.00 

917 

JULY  ll  TO  DKCEMBEH  31,  190<’..6 


2.30 

56 

2.90 

211 

3.50 

420 

4. 10 

665 

4.  70 

935 

2.  10 

78 

3.00 

242 

3.(50 

4(50 

4.20 

710 

4.  HO 

980 

2 50 

102 

3. 10 

274 

3.70  1 

,500 

i 4.30 

755 

4.90 

1,025 

2.00 

127 

3.20 

308 

3.80  ' 

540 

I 4.40 

800 

6. 00 

1,070 

2.70 

1.54 

3 . .30 

.344 

3.90 

5m 

4.  .50 

815 

2.80 

182 

3.40 

381 

4.00 

t>20 

4.00 

890 

a Thia  tabio  is  applicable  only  foropen>channrIcon(litinna.  It  is  based  on  4 disohargr  moasuremcnta 
made  during  lOOO  and  is  fairly  well  defliHMl  al»ove  gage  height  2.5  feet;  Udow  thi.s  it  is  only  approximate. 

b This  table  is  applicable  only  for  open>channeTc6adiiiona.  It  is  baaed  on  2 disctuirge  imvisurenienta 
made  during  luOd  and  is  not  well  defined. 
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Monthly  ditcharyf  of  East  Fork  of  Walkrr  Fir<r  near  Yrrinyton,  Kev.,for  1906. 


IDraiim^c  aroa.  1,100  square  miles.] 


[ Di-sehurge  in  second-feet. 

Run-off. 

Month. 

1 Maximum. 

Minimum. 

1 Mean.  | 

1 acre-fwt. 

*Sec,-ft.^r* 
sq.  inife. 

I>epth  In 
Inches. 

Jannar>' 

546 

54 

r.>7 

7,810 

1 

a 115 

a 13 

f ebnm’ry 

1U3 

97 

124 

6,  KUO 

. II.1 1 

. 12 

March 

372 

144 

1 210 

12.U00 

.191 

'.»2 

.tpnl 

JOS 

16H 

i 228 

13,600 

.2(»7 

.23 

M.V 

602 

30S 

i 457 

2S. 100 

.415 

.48 

June 

1.050 

'.K7 

: tiiio 

41,100 

.627  1 

.70 

Julv 

1.230 

. H45 

987 

60. 700 

.897 

1.  (13 

.\iigust 

hoo 

, ‘Wi ! 

520 

32, 000 

.473  i 

. .55 

^k^)terabo^ 

274 

78  I 

im 

10, 100  1 

. 1.54  - 

. 17 

October 

127 

! 78  1 

1 0 

5,840 

.086 

. 10 

November 

127 

1 56  ' 

‘ 75. 7 

4.. 500 

.069 

.08 

Dcceniber 

211 

127 

184  1 

11,300 

.167 

. lu 

The  ye»ir 

1,230  j 

I 

322  1 

23.5'  OflO 

.2!W 

4.00 

Notr.— The  opcn-channol  rating  table  was  uppIkHj  throughout  the  y«ir;  values  lor  the  winter  are 
liable  to  error  on  account  of  ice. 


WALKER  RIVER  NEAR  WABITSKA,  NKV. 

This  station  was  established  July  22,  1002,  and  etiidpiied  December 
12,  1002.  It  is  located  about  300  feet  above  the  Carson  and  Colorado 
Railroad  bridge,  near  the  section  house  at  Clever  station,  and  about 
21  miles  east  of  Wabuska.  The  conditions  at  this  station  and  the 
bench  marks  arc  described  in  Water-Supply  Pa[K-r  No.  170,  page  103, 
where  are  given  also  references  to  publications  that  contain  data  for 
previous  years. 

IHfrharift  meamircnumlit  of  Walkrr  ftirer  near  IVabuxba,  AVi.,  in  I'JitO. 


Date.  j 

1 

1 

Ilydrographer. 

Width, 

Area  of 
section 

I e.at’o 
! heignt. 

Dis- 

(‘harge. 

heft. 

Sq.  ft. 

heel. 

Sre.-ff. 

May  14 

M. 

B.  Kennedy 

70 

408 

4.20 

I.  170 

June  11 

.do 

75 

2?2 

a»» 

ir»l 

July  21 

.do 

178 

600 

4.  .50 

2.310 

Au^st  27 

.do 

...1  70  1 

1 174 

1.60  1 

410 

September  H... 

C. 

L.  Smith 

50  1 

1 7.5 

,H0 

128 

Digitized  by  Google 


76 


SURFACE  WATER  SUPPLY,  1906, 


Daily  gage  height,  in  feet,  of  llVi/icr  Kieer  near  iVabuska.  yer../or  1906. 


Day. 

Jan. 

Ft'b. 

Mar. 

Apr. 

May. 

Jtint*. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.00 

1..50 

1..52 

1.72 

2.40 

2. 7.5 

.5.a5 

3.92 

1.12 

0.80 

1.65 

1.95 

f> 

1.00 

i.« 

1. 5.5 

1.80 

2.3.5 

2.6.5 

4-00 

3.70 

1. 10 

.80 

1.70 

1.90 

3 

i.a'i 

1.40 

1..50 

1.80 

2.42 

2.  .58 

5.00 

3.i5 

1.10 

.80 

1!70 

1.75 

4 

1.(15 

1.40 

1.40 

1.72 

2.  (iO 

2.  .55 

.5. 15 

3.18 

l.OK 

.90 

1.70 

1.70 

5 

1.(15 

1.40 

1.32 

l.(x5 

2.7S 

2.70 

5.  .35 

2.a> 

1.00 

I.OO 

1.70 

1.90 

6 

i.a5 

1.40 

1.22 

1.52 

3.00 

3.00 

5.  .55 

2.90 

1.00 

1.20 

1.75 

1.90 

7 

i.a5 

1.40 

1.20 

1..38 

3.  40 

3. 18 

5. 70 

2,75 

.92 

1.38 

1.80 

1.90 

H 

i.a5 

1.40 

1.28 

i.:«) 

3.  7.5 

3.a5 

5.  fk5 

2.70 

.82 

1.40 

1.80 

2.05 



i.a5 

1.40 

1.30 

1..32 

3.  SO 

2 92 

.5. 80 

2.70 

.72 

1.40 

1.80 

2J22 



1.05 

1.40 

1. 18 

1..38 

3. 95 

2.92 

.5.88 

2.  .58 

.68 

1.40 

1.80 

2.5 

11 

i.a*. 

1.40 

1.08 

1.40 

4.2» 

3.38 

.5.8.5 

2. 55 

.f»5 

1.4S 

1.88 

2.40 

12 

1.08 

1.38 

1.0.5 

i.« 

4.  42 

3.  8.5 

5.  no 

2.5.5 

.65 

1.50 

1.90 

2.40 

13 

1.15 

1.20 

l.an 

1. 5>’> 

4.32 

4.30 

5.30 

2. 50 

.6.5 

1.50 

1.80 

2.45 

14 

i.i.'i 

1.1.5 

l.(>2 

1.C4) 

4.15 

4. 70 

5.28 

2.  .50 

.70 

1.48 

1.80 

2.35 

l..Vj 

1.  18 

1.52 

].(¥) 

4.(W> 

5.a5 

5.40 

2.50 

.70 

1.45 

1.80 

2.30 

ir. 

1.7.5 

i.2t) 

1.48 

l.t’iO 

4.a5 

5.10 

5.45 

2. 15 

.70 

1.45 

1.80 

2.42 

17 

1.85 

1..30 

1.40 

1.70 

.3.  H8 

4.95 

5.22 

2.00 

.70 

1.45 

1.80 

2.38 

18 

1.8.5 

1.30 

1.35 

1.80 

3. 55 

5.  l.i 

.5.00 

1.98 

.70 

1.45 

1.80 

2.30 

lU 

1..KS 

1.2.5 

1.30 

1.90 

3. 45 

6.22 

4.95 

1.95 

75 

1.50 

1.80 

2.28 

20 

2. 15 

1.25 

1.25 

2.00 

3. 45 

.5.35 

4,  75 

2.a5 

.80 

1.80 

2.25 

21 

1.3.5 

, 1.20 

2.a5 

3. 0.5 

.5.38 

4.50 

2. 10 

.K.1 

1..5.5 

1.80 

ZIS 

2--’ 

2.20 

l.(0 

1.12 

2..T2 

3.  75 

5.40 

4.38 

2.05 

.85 

1..V, 

\.m 

2. 10 

23 

2. 02 

1.70 

1.  10 

2.40 

3. 7.5 

5.  40 

4.35 

1.95 

.85 

l.fO 

1.80 

2. 10 

24 

l.HS 

1.70 

1.15 

2.  .55 

3.  (lO 

.5.48 

4.  72 

1.90 

.85 

1.60 

1.80 

2 10 

1.80 

1.0.5 

1..5.S 

2.05 

3.  40 

5.50 

5.22 

1.75 

.85 

1.00 

1.80 

2.08 

21  • 

1.80 

1..55 

1.08 

2.  .5.5 

3 IS 

.5.40 

.5.32 

i.r»2 

.85 

l.ro 

1.90 

2.00 

‘K 

I.T2 

1-.50 

2, 05 

2.4.5 

3. 10 

5.  45 

5.25 

1..50 

.85 

1.70 

1.9H 

2-00 

28 

1.70 

1..50 

1.90 

2.45 

3.  00 

6.40 

5.22 

1.42 

.85 

1.70 

2.08 

2.25 



1.02 

1 . 75 

2.  4 5 

.3.00 

5.32 

5.  IS 

1.32 

.80 

1.68 

2.02 

2.40 

.30 

1.  .V. 

1.70 

2.40 

3.00 

6. 20 

4.68 

1.30 

.80 

i.65 

1.98 

2.42 

.31 

1.50 

1-70 

•>-  <15 

4 to 

1.22 

1-6.5 

2 .32 

1 

Note.—  Ico  condltloni 

unknown.  > 

i_ 

’o  disehaiyoa 

1av«i  lHH*n  computed 

i _ 1 

3Q  account  of  the  cousUnt 

chatif;08  in  channel  and  tho  amall  ntimiior  of  iiu>4i!mnMm'nts. 


C'AllSOX  KIA  KU 

I)ES(  HIinTON  OF  RASIN'. 


(’arson  Kivor  lias  its  sources  on  the  eastern  slopes  of  tlie  Sierra 
Nevada  in  Alpine  (’ounty.  Cal.  Flowing  northward  into  Nevada, 
Hast  and  West  forks  unite  near  (ienoa,  in  the  upper  Carson  Valley. 
At  Kin{)ire,  3 miles  east  of  the  city  of  ('ar.son.  the  river  turns  to  the 
northeast  and  enters  a deep  canyon,  through  which  it  flows  for 
.several  miles,  emerging  into  a second,  smaller  valh-y  a .short  distance 
alnive  the  town  of  Dayton.  After  leaving  this  v.alley  it  ]>asses  through 
two  shorter  canyons  and  one  rather  large  valley  before  entering 
lower  ('arson  Valley,  or  (’arson  Sink  Valley,  as  it  is  also  known,  and 
discharging  its  \\aters  into  ('arson  Sink. 

WE.ST  FORK  OF  CARSON  RIVER  NEAR  WOOnFORDS,  CAL. 

West  Fork  of  Carson  Kiver  ri.ses  in  Alpine  (’ounty,  Cal.,  flows  in  a 
general  northerly  direction,  and  unit<‘s  with  east  Fork  in  Douglas 
Ctuinty,'  Xev. 


Digitized  by  Google 


CARSON  RIVER  BASIN. 


77 


The  gating  station  was  estahlislied  October  18,  1900.  It  is  located 
about  three-fourths  of  a mile  above  the  post-office  at  Woodfords,  Cal., 
and  200  feet  from  the  main  road  between  Woodfords  and  Blue.  Lakes. 
The  conditions  at  this  station  and  the  bench  marks  are  described  in 
Water-Supply  Paper  Xo.  170,  page  106,  where  are  given  also  references 
to  publications  that  contain  data  for  previous  years. 


IHtchargf  mtasiiremrnU  of  UV«(  Fork  of  ('anon  River  near  Wix>dforils.  Cal.,  in  IHOG. 


DaU'. 

Hydrt^raphiT. 

1 Width.l 

Area  of 
Mtetion.  1 

, Ow  1 
1 hfight. 

Dis- 

chargi'. 

! Frrt.  > 

Sq.ft. 

Frft. 

Sec.-ft. 

May  9 

M.  B.  Kennodv 

32 

180 

6. 70  , 

1,520 

Mav  Ig, 

do 

38 

130 

5.10 

«’i05 

Jumi  5 

do 

10 

154 

1 5.20 

764 

June  16 

do 

37  ' 

137 

5.60 

899 

Julv  17 

30 

ia3 

4.  10 

373 

Au^st  16 

30 

3.a5 

108 

Daily  gage  height,  in  feet,  of  HV«<  Fork  of  ('argon  River  near  Woodfordg,  Cal.,  for  1906. 


Ilay, 

Jan. 

Feb. 

Mar. 

-\pr. 

May. 

June. 

■Inly. 

.\ug. 

Sept . 

Nov. 

l>eo. 

1 

2.4 

2.85 

2 5 

2 85 

5.7 

4 4 

4 6 

3.4 

2.  4 

2.7 

2.0 

2 

2.5 

2.8 

2.55 

2.8 

5.85 

4. 6 

4 7 

3.3 

2 9 

2.4 

2.7 

2.1 

3 

2.55 

2.  75 

2.55 

2.8 

6.0 

4.8 

4 8 

3.3 

2.9 

2.4 

2.95 

2.1 

4. 

2.55 

2.6 

2.5 

2.75 

6.  1 

,V  0 

4.7 

3.3 

2.85 

2.4 

3.1 

2. 15 

5 

2 4 

2 6 

2.55 

2.6 

■ 6 4 

5 0 

4 7 

3. 25 

■-•.8 

:..4 

3.3 

2. 1 

6 

2.4 

2.6 

2.6 

2 55 

B.  « 

4 7 

47 

3.3 

2 7 

2.55 

3.0 

2. 1 

7 

2.4 

2.6 

2.65 

2.5 

6 5 

4 9 

4 7 

3.3 

2.6 

2 ft 

2.9 

2.0 

8 

2.3 

2.55 

2.7 

2.6 

6 7 

4.8 

4 6 

3.25 

2.55 

2 55 

2. 9 

2.5 

9 

2.35 

2.5 

2.  75 

2.6 

6 8 

4 8 

4.  5 

3.9 

2 5 

2.5 

2.85 

2.6 

10 

2.5 

2.4 

2.6 

2.7 

6.8 

5.2 

4 4 

3.5 

2.5 

2,5 

2.8 

2.7 

11 

2.6 

2.5 

2.55 

2.7 

6 4 

5 5 

4 3 

3.4 

2 4 

2 45 

2.9 

2.7 

12 

2.  75 

2.55 

2.5 

2.  75 

6. 35 

5.8 

4 2 

3.4 

2.4 

2.  4 

2.9 

2.  6 

13 

2.85 

2.6 

2.4.^ 

2.8 

5 7 

4 2 

3.4 

2.3 

2.4 

3. 1 

2.7 

14 

2.9 

2.7 

2.  4 

2.9 

5.8 

4 1 

3. 35 

2.4 

2.  45 

3.2 

2.  65 

15 

2.9 

2.75 

2.4 

2.95 

5.8 

4.0 

2.2 

2.4 

3.0 

2.6 

16 

3.0 

2.  75 

2.4.5 

3.0 

5.7 

4 0 

2.2 

2.4 

.1 II 

2.  6 

17 

3.1 

2.8 

2.5 

3.25 

5.  1 

3.8 

2 2 

2.  4.*) 

2.9 

2.65 

18 

3.2 

2.8 

2.5 

3.3 

3.7 

3.  4 

2 2 

2 4 

2.8 

2.5 

19 

3. 1 

2.85 

2.55 

3.5 

5.0 

5.3 

3.  tVi 

3.4 

2.3 

2.5 

■Z.B 

2.  55 

20 

3.0 

2.8 

2.6 

3.7 

4 9 

5.0 

3.5 

3.3 

2.2 

2.5 

2.6 

2.6 

21 

3.0 

2.8 

2.65 

3. 85 

4 9 

5.0 

3.4 

3.35 

2.2 

2.  6 

2.55 

2.  ti5 

22 

2.9 

2. 75 

2.7 

4 1 

4.95 

6. 0 

3.3 

3.4 

2.3 

2.6 

2.  .55 

•)  7 

23 

2.65 

2.7 

2.8 

4.2 

.5.0 

4.9 

3.;i5 

3.  .35 

2.  4 

2.6 

2. 55 

■?  7 

24 

2.4 

2.6 

2.8 

4.3 

5. 1 

4 9 

3.2 

3 35 

2.5 

2.  6.') 

2.5 

'1  7 

25 

2.5 

2.55 

28 

4 4 

4.95 

4 8 

3.2 

3.3 

2.5 

2. 

2.  45 

2. 75 

26 

2.6 

2.5 

2.9 

4.6 

4 9 

4 7 

4 3 

3.3 

2.4 

2.  6 

2.4 

2.8 

27 

2 75 

2 6 

2.95 

4 85 

4 8 

3 6 

3. 3 

2 35 

2 65 

2.  4 

2 H 

28..  

2-8 

2.5 

2.95 

5.  1 

4 S 

3. 55 

3 25 

2 .35 

2.3 

29..  . ... 

2 8 

3.0 

5.3 

4 7 

3.  4 

3.2 

2 

2 55 

O ■) 

2 9 

30 

2 85 

3.0 

5.5 

4 8 

3 3 

3.2 

2 :15 

2.  fi 

2. 15 

2.  .H.'i 

31. 

•»  a.» 

2.9 

3.3 

2.  (i5 

2 85 

284t>4--  IRK  212 — 08- 0 
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SURFACE  WATER  SUPPLY,  1906. 


Halituj  table  for  Watt  Fork  of  Carson  River  near  Woodfords^  Cal.,  for  1906. 


Gagi^ 

DIs- 

Oa»* 

height. 

Dis- 

!l 

1 height. ! 

1 Dis-  1 

1 Gagi‘ 

! Dis-  1 

i Gagi'  1 

Dis- 

height. 

chaigc. 

charge. 

1 chargi*. 

height. 

charge. 

hei^t.  j 

charge. 

Fat. 

‘ 5cc.-/f.  , 

Feet. 

’ Sec.-ft. 

Feet.  1 

See.-ft. 

Feet. 

Sec.~H. 

Feet. 

See.-fl. 

2.00 

h 

200 

90 

; 3.80  1 

251 

4. 70 

535 

6. 2D 

1.220 

2. 10 

26 

3.  m 

102 

||  3.90  i 

277 

' 4.80 

570 

6.  40 

1.3.30 

2.20 

31 

3.10  1 

115 

1 4.00  , 

305 

4.00 

610 

660 

1,450 

2.30  1 

37 

3.20 

129 

1 4.10 

33.5  1 

5.00 

6.50 

6.80 

1,570 

2.40 

44 

3.30  ! 

U=> 

4.20  , 

3tW5  1 

5.20 

730 

2.50  , 

52 

3.40  ; 

1G3 

4.30 

.395 

5.40 

820  1 

2.1W 

GO 

3.50  1 

182 

' 4. 40 

430  1 

5.  GO 

910  II 

1 

2 70  , 

till 

; 3.  GO  i 

203 

4.50 

44i5  -I 

I 5.80 

LOlO  1 

280 

70 

1 3.70  ' 

f 

22G 

4.tX) 

1 

.■iOO  ' 

6.00 

1,110  j 

1 

NoTE.—This  tttblo  is  tt^llcaMo  only  for  opcn-channol  conditions.  It  is  based  on  ditK*harge  meas- 
urements made  during  HW2-1900,  and  is  fairly  well  defined. 


MonUdy  discluirye  of  Fork  of  Carson  River  near  WoodfortU,  Cal.,  for  1906. 


[Drainage  area,  70  s<iuare  miles.] 


« 

j Discharge  in  sef^md-fect.  j 

1 

Total  in 
acre-fect.  , 

j Run-oiT. 

Mrtnlh. 

Maximum. 

Minimum. 

Mean.  ^ 

Scc.-ft.  per 
sq.  mile. 

Depth  in 
inc:  M. 

Januan’ 

! 

129 

37  ‘ 

4,450 

1 03 

L19 

Februarv 

84 

44 

65.3 

3.(40 

, 

.97 

March 

102 

44 

66  5 ' 

4.r.»o  1 

1 .950 

1.10 

April 

8P>5  , 

1 

23G 

14,000 

3.37 

ITfi 

May 

1,570 

4ii0 

925 

56,900  ; 

13. -20 

1.V22 

June 

i.mo  ■ 

4^10 

090 

41,100  1 

9.NG 

i 11.00 

July 

570 

129 

324 

19.900  ! 

4.63 

! ,131 

August 

277  1 

nii 

154 

9, 470 

2 20 

1 254 

Si'ptemlJcr 

103  1 

1 31 

50.4 

3,000 

.720 

1 

October 

r»5 

44 

.52  8 

3.250 

1 .754 

.87 

Novcmltor 

145 

28 

76  9 

4.. 580 

1. 10 

' L23 

DeccrnlHT 

90  1 

22 

.58.  4 

3.. 590 

1 .834  j 

.96 

The  year 

1.570 

1 “1 

2U 

168.000 

3.30  1 

44.98 

NoTE.^Discharge.s  hsveljeen  interpolated  on  days  when  gage  was  not  read.  The  open-channel  rating 
table  was  applied  throughout  the  year:  values  foi  winter  months  are  liable  to  some  error  on  account 
ol Ice. 


EAST  Ft)KK  OF  CARSON  RIVER  NEAR  (t ARDN ERVILLE,  NEV, 

East  Fork  of  Carson  liiver  rises  in  soutlieastern  Alpine  County, 
flows  in  a general  northerly  ilireetion,  and  joins  West  Fork  in  Douglas 
County,  Xcv. 

The  gaging  station  was  established  October  17,  1900.  It  is  located 
about  .5  miles  .southeast  of  (iardnerville  and  one-half  mile  southwest 
of  Kodeidiah’s  ranch.  It  is  within  one-half  mile  of  the  main  traveled 
roatl  between  Carson,  Xev.,  and  Bridgejjort,  Cal.,  and  is  about  100 
feet  above  a briilge  across  the  river.  The  conditions  at  this  station 
ami  the  bench  marks  are  de.scribed  in  Water-Supply  Paper  Xo.  176, 
page  lOS,  where  are  given  al.so  references  to  publications  that  contain 
data  for  previous  years. 
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IHtchargr  nuasarfiju^nti  of  East  Fork  of  Cartton  River  luar  Gardner vilU',  AVy.,  m VM)6. 


Datf. 

Ilytlrographer. 

Width. 

rca 

section. 

Gage 

height. 

Dis- 

charge. 

Mav  10 

Mav  17 

M.  H.  KeniiMy 

do 

do 

Ffft. 

1(W 

92 

92 

Sq.ft. 

m 

3.'.2 

343 

Fret. 

a a.  ro 
o 4.  7.5 

Srr.^fl. 
2.820 
1.010 
1.470 
2.  400 

92 

457 

Julv  IS 

H4 

348 

8 5.05 

1 . CxV) 

M 

194 

b 405 

415 

Scple-mlwr  6. , . 

C.  L.  Smith 

85 

6 3.90 

182 

I 


•At  new  ga^e  cAtahUshtHl  f>ctoher  8,  1905.  frAt  olcl  hh^U  prior  to  Ortober  H.  190>, 


Roily  gage  height,  in  feel  t of  East  Fork  of  ('arson  Rinr  near  Gardner  ville,  Nev,,for  VjOG. 


Day. 

Jan. 

Feh.  ' 

1 Mar. 

1 

Apr. 

May. 

; June. 

July. 

; Auk. 

' Srpt. 

«)ct. 

1 

j Nov. 

Dec. 

1 

1.98 

2. 75 

2.72 

3. 10 

■ t 20 

4.(4) 

5.40 

4 00 

, 2.75 

2.50 

3.  ,58 

, 2.64 

2 

1.98 

i ^72 

2.72 

3. 10 

^ 4 40 

4 70 

5.80 

.3.90 

1 2.75 

2.  .50 

i 3.57 

1 2.54 

3 

1.98 

2 72 

2 71 

3.20  1 

4 70 

, 4 70 

5.50 

; 3.80 

, 2.75 

2 . .50 

3.55 

2.54 

4 

1.98 

2.72 

2.71 

3.25 

5.00 

4 70 

5.30 

' 3.70 

2.73 

2.  .50 

.3. 54 

I 2.  .54 

5 

1.98 

, 2.72 

2.70 

3.28  , 

5. 10  , 

i 4.75 

5.20 

.3.55 

2.70 

2.50 

.3.59  ' 

1 2.54 

6. 

1.98 

' 2.72 

2.70 

3.30 

' 5.90 

1 4.80 

5.00 

3.60 

2.  70 

2.  .50 

.3. 60 

2.54 

? 

1.99 

2.72 

2.70 

3.30 

! 5.80 

4.80 

5.00 

3.50 

2.  70 

2.55 

3.58 

2.  54 

8 

2 00 

, 2.72 

2.  70 

3.30  ! 

! 5.80 

4 80 

4 80 

3.50 

2.  70  1 

1 2.  .58 

3 56 

2 .54 

9 

2.00 

2.72 

! 2.71 

3.  40 

6. 80 

4 90  i 

4.H0 

3.4.5 

2.ti0 

1 2.60 

3. 53 

2. 54 

10 

2.05 

, 2.72 

2.73 

3.45 

6.00 

5.00 

4.  60 

3.4.5 

2. 

2. 60 

.3.  .50 

2.  .54 

11 

2.05 

2.74 

2.73 

3.  40 

6 00 

5.00 

4 50 

.3.  44 

2.  60 

2.61 

,3.  .50 

2.54 

12 

2.05 

2.74 

2 74 

i 3.47  i 

5.90 

5.40  j 

4 80 

3.  44 

2.60 

2.63 

3.58 

2.  .54 

13 

2.05 

2.74  ' 

2. 75 

i 3.48 

5 .80  ' 

5.50 

5. 10 

•3.4;i 

: 2.60 

2.65 

i 2.58 

2.  .55 

14 

2.73  ; 

2.75 

1 3.49  . 

S.tjO 

5.80 

4 70 

3.i3 

2.  .59 

2.67 

, 2.  .58 

2.  56 

15 

2.73  1 

' 2.74 

4 no 

5.50 

5.9f) 

4.60 

3.  4.3 

2.59 

2.60  i 

2.  .57 

2. 56 

16 

2.73 

2.  74 

4 00  1 

5.50 

5 90 

! 4-im 

3.42  , 

2.58 

.3.00! 

2. 5t) 

2.  .54 

17 

2. 74 

2.72 

4. 10 

5.  40  ! 

6 00  ; 

■ 4. 50 

.3.  l.S  1 

1 2.58 

3. 10 

2.  .56 

2.  .54 

18 

2. 74 

2.  75 

4 20 

5.  40 

6 10  1 

4 50 

3. 15  i 

2.  .58  ' 

3.  20  1 

1 2.56 

2.53 

19 

1 2.74  ! 

2.  75 

4 20 

sw 

6 40  ' 

4.  40 

' 3.00 

2.  .58 

3.  40  1 

1 2.  ,56 

2.53 

20 

2.74  1 

2.77 

4.  40 

4.80 

6 40 

4.  40 

3.00 

2 .56  ; 

3.50 

2.55 

2.5.3 

21 

2.82 

2.74  1 

2.  77 

4 50 

4 80 

6. 00 

4 37 

2.90  ; 

2.  .56 

3.  .50  ; 

, 2.55  j 

2.53 

22 

2.80 

2.73 

2.79 

4.00 

4,eo 

6.20 

4 .35  , 

2.90 

2.56 

3.70 

1 2.55  1 

2.  .5.3 

23 

1 2.70 

2.73 

2.80 

4 40 

4.00 

6. 10 

: 4.35 

2.90  , 

2.  .54  1 

3. 70  1 

2.55  ! 

2.53 

24 

2.70 

2. 74 

2.81 

4.30 

4.  40 

5.50 

4 4.3  1 

2.90 

2.  .54 

3.  70  ' 

2.55  1 

2.53 

25 

1 2.80 

2.73 

2 81 

4.25  ' 

4.30 

&00 

4.  tJO 

2.80 

2.  .54 

3.70  1 

2.  54 

2.53 

26 

i 2.80 

2.72 

2.80 

4. 15 

4.30 

5.60 

t.9<) 

2 80 

2.53 

.3.65  , 

2.54  • 

2.53 

27 

2.80 

2.72 

2.80 

3.98 

4.  40 

5.50 

4.80  j 

2.80  1 

2.53 

3.64 

2.  54 

2.  .53 

28 

2.  75 

2.72 

2.80 

3.9«i 

4 50 

5.20 

4.  70 

2.70  , 

2.51 

3.  fit 

2.54 

2 53 

29 

2.75  1 

2.79 

3.94 

4.50 

5.20 

4 TiO 

2.70 

2.50 

3.62 

2.  .54 

2 54 

30 

1 2. 75 

2.79 

4.00 

4 55 

5.40 

4 .30 

2.70 

2.  .50 

3.61  , 

2.  54  ; 

2 .54 

SI 

1 2.73 

2.78  , 

4.58 

4.00 

2.70  1 

3.59 

2. 54 

Note.»-Icc  conditions  not  known.  Gage  heights  refer  to  new  gage  estahlisluKl  Oetotwr  8.  19U5. 


CARSON  RIVER  NEAR  EMPIRE,  NEV, 

This  station  was  established  Octoln'r  21,  1900.  It  is  located  alwiit 
three-fourths  of  a mile  east  of  Brunswick  Mill  and  2i  miles  east  of 
Empire,  Nev.  The  conditions  at  this  station  and  the  bench  marks 
are  described  in  Water-Supply  Paper  Mo.  176,  ])a>te  111,  where  are 
given  also  references  to  publications  that  contain  da^a  for  previous 
years. 


Digitized  by  Google 


80 


SITRFACE  WATER  SI'PPLY,  1906. 


IHtcharge  viraturrvunts  of  Carton  River  near  Empire,  Nrv.,  by  M.  B.  Kennedy  in  IS06. 


May  7 

Uav21... 

Juno  4 

Juno  17. . . 
Jiilv  16. . . 
July  27... 
August  14 


width.* 

1 A roa  of 
aoctlon.  ' 

hpigS^t.  ! 

Dl»' 

charge 

Feet. 

Sq./t.  1 

Feet. 

Sec.-fl. 

90  ! 

6.20 

2.2t0 

90 

1 412  ! 

5.90 

2.030 

f» 

383 

5.  40 

I.GO) 

SO  1 

4.W  1 

6.50 

2.400 

90 

450  1 

! 5.90 

, 2.160 

Sfi 

367 

5.20  , 

78, 

aoo  : 

i ITS 

i 


Daily  ffoijf  hriijhty  in  feet,  of  ('arson  River  mar  Empire^  Nev.^for  1906. 


I>«y. 

.^an. 

»h. 

Mar. 

Apr. 

May. 

June. 

July.  1 

Aug. 

S<‘pt. 

Oct. 

Nov.  1 

18c. 

, 

2.6 

2.9 

3.1 

4.0 

4.7 

4.7 

5.9  I 

4.3 

2.4 

22 

‘1 

28  1 

26 

2 

2.7 

2.9 

3.0 

as 

4.8 

4.8 

0.0  ' 

4. 1 

26 

22 

28 

•1  7 

3 

2.5 

2.9 

ao 

a? 

ao 

4.9 

a 3 

4.0 

24 

2 2 

as  1 

2 9 

4 

2.4 

2.9 

ao 

a5 

5.4 

ai 

a4 

ao 

2 3 

24 

28 

29 

5 

2.4 

2.9 

ao 

a4 

5.7 

5.5 

as 

as 

22 

25 

a2 

29 

6 

2.4 

2.9 

ao 

a4 

ao 

6.9 

a 6 

ao 

2.2 

25 

a2 

29 

7 

2.4 

2.9 

zo 

as 

5.7 

a 6 

as 

21 

25 

a2 , 

20 

8 

2.4 

2.9 

2.9 

ao 

63 

5.2 

as 

a4 

20 

25 

a 1 

23 

2.4 

2.9 

3.0 

as 

a4 

5.3 

a4 

3.6 

2.1 

26 

ai 

27 

10 

2.5 

2.9 

3.0 

4.0 

as 

a? 

a4 

ao 

21 

26 

ai 

26 

11 

2.6 

2.9 

3.0 

4 2 

6.5 

0. 1 

6.2  , 

3.7 

1.9 

2.6 

ao 

28 

12 

2.8 

2.9 

3.3 

4.  1 

a 4 

as 

ao 

as 

1.9 

26 

ao 

4.6 

13 

3.2 

2-9 

4.  1 

4.0 

as 

ao 

5.9 

a7 

21 

26 

ao 

iO 

14 

4.  9 

2.  H 

3.7 

4.1 

as 

7.2 

ao 

ae 

2.2 

26 

ao 

25 

15 

4.0 

2.9 

3.6 

4.  1 

6- 

7.0 

5.9 

as 

22 

27 

ao 

24 

16 

3.4 

3.2 

3.5 

4.3 

6.2 

6.6 

5.8 : 

3.3 

23 

27 

ao ' 

23 

17 

4.5 

3. 1 

3.5 

4.5 

6.0 

a 6 

5.6 

aa 

2 5 

2 6 

ao 

23 

IH 

4.9 

3.0 

as 

4.6 

S.7 

ao 

5.5 

a2 

25 

2 6 

ao 

22 

19 

5.  .5 

3.1 

a 2 

4 7 

5.7 

6.8 

5.3 

a 2 

2.5 

2.6 

ao 

22 

2r>.  

5.9 

3.3 

ai 

4.K 

6.0 

as 

ao 

ai 

2.4 

27 

ao 

22 

21 

4.0 

3.4 

3.3  1 

4 9 

6.1 

6.7 

4.9 

ao 

2.4 

27 

2 9 

22 

22 

3.6 

3.5 

3.4 

5.0 

6.0 

6.7 

4.9 

ao 

2 4 

2.7 

28 

3-2 

23 

3.4 

3.4 

3.6 

5.2 

5.9 

6.7 

4.8 

ao 

23 

27 

29 

2 2 

24 

3.3 

3.3 

3.7  i 

.5.4 

5.6 

6.  7 

,5.0  , 

ao 

2 3 

27 

29 

22 

3.5 

3.2 

3.2 

4.5 

5.0 

5.4 

a 5 

5-0  1 

ao 

22 

27 

26 

23 

2ii 

3. 2 

3. 1 

4 4 

4.6 

5.3 

6.5 

5.4 

ao 

22 

27 

as } 

14 

27 

3.0 

.11 

4.0 

4.5 

5.3 

6. 5 

5.3 

2.8 

2.2 

27 

as 

25 

28 

3,0 

3. 1 

3.8  1 

4. 6 

5.3 

a 3 

5.1 

27 

2 2 

2 7 

27 

4.U 

29 

3-0 

3.6 

4.7 

a 1 

ai 

4-0 

27 

22 

27 

26 

29 

30 

2-9 

3.7 

4.7 

5.0 

5 9 

4-7 

2 5 

2.2 

9 T 

26 

28 

31 

2.9 

3.  7 

4 9 

4.5 

a 4 

27 

3 7 

_ 

. 

Radiuj  Uihk  for  ('arson  River  mar  Empire . Xrr..for  1906. 


tinge 

1 I>ls- 
chni^c. 

tinge 

DIs- 

(illg«‘ 

Dis-  . 

Oagi’ 

height. 

Di»- 

Gage  1 

DIs- 

hrighl. 

hejglit. 

chnrge. 

height. 

rhnrgi'. 

charge. 

height. 

I charge. 

Ftrl. 

i Sec.-fr.  1 

Feet. 

Ser.-ft. 

Feet. 

Ser.’ft.  ' 

1 

Feel. 

Sec.-ft.  ’ 

Feet. 

Ser.’ft. 

\.  ‘8) 

51 

2 HO 

‘223 

3.70  1 

1 5=)4 

4.60 

1,090 

5.80 

1,970 

2 00 

2 90 

25! 

3 . .SO 

603 

4.70 

1.160  1 

, a no 

2,120 

2-  10 

77 

3 00 

281 

3 ‘.*0  1 

, 6.54 

4.  SO 

1 1.230  ! 

. a 20 

2,270 

2 2«  ) 

1 9.3 

3,  10 

313 

4.  00 

' 70S 

4.  90 

* 1.300  , 

a 40 

2. 420 

2.  30 

> MO 

3.  20 

347 

4 10 

76.5 

5.00 

1,370 

a 60 

2,570 

2 40 

129 

3. 

3S4 

4 20 

K25 

5 20 

1.520 

a so 

2.720 

2 r.0 

: i.'iO 

3.  40 

423 

4.  30 

5.  40 

1.670 

7.00  1 

1 2,870 

2.<i0 

j::i 

3.  m 

464 

4 40 

9.Vi 

5 r.0 

KS-iO 

7.20 

3.020 

2.  70 

1 197 

3.  (iO 

SOS 

4.50 

l.trjrt 

Note.— This  is  iipf>li<-))l>li>  only  lor  oj)«‘n-<'hJinni“l  <‘ontlitions.  ItfshasiMj  on  diaohargi*  moa»* 

urt'tiu'nls  ina<l<’  during  ond  is  wi  ll  d«  fiinMi  U-low  gugt*  lu'iglits  *>.4  foot. 
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Monthly  ditcharge  of  Corson  Hirer  mar  Empire,  Eer.,for  tSOfS. 
[Druiniigi'  an'a.  088  square  niilofl.] 


Month. 


January 

F»*bni4ir>' 

Man'h 

April 

May 

J urie 

July 

Au^iit 

i^ptember 

()ctol»**r 

Noreml>er 

DtwmUtT 

Tbo  year 


Diachargi*  in  second-feet. 


Maximum. 

’ Minimum. 

Mean. 

2,040 

129 

1 

477 

464 

223 

29S 

1,020 

1 2S1 

452 

1,670 

423 

I 914 

2,640 

l,Ui0 

1,940 

3,020 

1,160 

2,240 

2,570 

1,020  I 

1,800 

800  1 

129 

41S 

150 

51 

101 

197  ! 

93 

, iri 

347 

173 

I 2tl2 

1,000 

L 

436 

3.020 

1 £I 

1 7J8 

I Run-off 


Total  in  1 
acre-fect. 

! Sec. -ft.  n«'r 
' sq.mitc. 

Depth  In 
im'hcH. 

29.300 

0.483 

1 ~ 

0.56 

10,600 

.302 

.31 

27.800 

. . 457 

1 .53 

54. 400 

1 .925  1 

1 1.03 

119,000 

1 1.96 

' 2.2i\ 

133.000 

! 2.27  ' 

\ 2.53 

114,000 

: 1.88  j 

1 2.17 

25.700 

.423  ! 

.49 

6,010 

1 . 102  i 

' .11 

10, 600 

.174 

.20 

15.600 

.265 

.30 

26,800 

441 

.51 

579,00ti 

.M)7  1 

1 11.00 

XoTR.— The  npen-channel  rating  tabb'  w».s  applied  thrtnighont  the  year;  value.s  for  winter  niontbs 
may  be  somewhat  In  ern»r  on  account  of  Ice. 


OWENH  UIVEU  1)UAIXA<;K  bahin. 


Owens  River  lias  its  source  in  tlie  Sierra  Nevada,  in  eastern  Cali- 
foniia,  and  flows  southeastward,  parallel  with  this  ran<je,  finally  dis- 
charefing  its  waters  into  Owtiis  I.ake.  Its  basin  has  a length  from 
north  to  south  of  approximately  150  miles  ami  a width  of  from  20  to 
25  miles;  it  lies  between  the  Sierra  Nevada  on  the  west  and  the  White 
Mountains  on  the  east.  Practically  the  entire  flow  is  derived  from  the 
Sierra  Nevada,  as  it  drains  the  eastern  slope  of  this  range  from  Mount 
Lyell,  on  the  north,  to  a point  some  distance  below  Blount  Whitney, 
on  the  south. 

The  results  of  data  collected  in  Owens  River  Valley  in  1906  are 
contained  in  Water-Supply  Paper  No.  213,  which  presents  the  results 
of  all  the  hydrographic  data  collected  in  the  State  of  California  during 
1906. 

GREAT  BASIN  DRAINAGE  IN  OREGON. 


DKSCUIPTIOX. 

The  Great  Basin  in  Oregon  comprises  about  one-fourth  of  the  area 
of  the  State.  The  surface  waters  throughout  this  area  drain  into  the 
natural  depres.sions  in  the  ground,  the  water  either  evaporating  or, 
if  the  flow  is  suliicient,  forming  perennial  lakes.  The  area  is  gen- 
erally high  and  rolling,  and  the  average  elevation  is  about  4,000  feet. 
Forests,  e.\cept  on  the  borders  of  this  basin,  are  small.  The  soil  is 
rough,  sparsely  covered  with  grass,  and  is  given  largely  to  range  for 
sheep  and  cattle.  The  rainfall  throughout  the  basin  is  about  12 
inches  {>er  annum.  The  principal  lakes  are  Harney,  Malheur,  Warner, 
Summer,  Silver,  Cluistmas,  Goo.se,  and  Ahert.  With  the  exception 
of  Silver  Lake,  all  are  alkaline.  The  surface  waters  of  this  basin 
are  very  valuable  for  irrigation  developments,  but  unfortunately  are 
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insudicient.  The  irrifiated  valley  lands  eontiguoiis  to  the  streams 
have  been  taken,  and  the  low-water  flow  of  the  principal  streams  is 
entirely  used. 

lnvesti>rations  of  the  surface-water  supply  in  this  ha.sin  has  l)een 
limited  to  the  following  streams,  which  are  classified  hv  the  lakes  into 
which  they  flow:  Silvies  lliver,  discharging  into  Malheur  Lake; 
Silver  Creek  into  Ilaniey  Lake;  Silver,  Bridge,  aiul  Bear  creeks  into 
Silver  Lake;  Summer  Creek  and  Ana  River  into  Summer  Lake,  and 
Chewaucan  River  into  Ahert  liake. 


MALIIKUIl  LAKK  BASIN', 


MALHEUR  LAKE  AT  THE  NARROWS,  OREGON. 

This  station  was  established  May  14,  1903,  and  discontinued  March 
31,  1906.  It  is  located  at  the  highway  bridge  acro.ss  The  Narrows. 
The  station  is  maintained  for  the  purpose  of  obtaining  data  in  regard 
to  the  fluctuations  of  the  lake,  which  has  no  outlet.  The  gage  and  the 
bench  mark  are  de.scribed  in  Water-Supply  Paper  No.  176,  page  121, 
wheri^  are  given  also  references  to  publications  that  contain  data 
for  previous  years. 

The  hdlowing  gage  heights  were  ob.served  in  1906: 


(lagr  heights  of  Mallu  iir  Ixikf  at  The  Sarrnws.  dregon,  m I90<). 

Jamian,’  (i  to  Marcli  :t 

Marcli  10 

March  17  ami  24 

March  31 . 


Feet. 

3.(1 
3. 75 
3.9 
4.45 


SII.VIES  RIVER  NEAR  IIURNS,  OREG. 

This  station  was  established  May  10,  1903,  and  was  discontinued 
July  24,  1906.  It  was  located  about  10  mih‘s  above  Burns,  Oreg. 
The  conditions  at  this  station  and  the  bench  marks  are  described  in 
Water-Suppl}’  Paper  No.  1 76,  page  122,  where  are  given  also  references 
to  [lublications  that  contain  data  for  previous  years. 

f>i»(har(je  measurements  of  Sileies  Hirer  near  liurtis,  Oreg.^  m 


DtitP. 

I 

' Ilydn^mpher. 

1 

1 Width. 

A n'j4  of 
section. 

(5a»* 

height. 

Pls- 

chflfgp. 

M;IV  S 

Mhv  

JUIH*  21» 

^ M.  I,.  U-wil' 

. . ,tlo 

Stuvunaiind  

Ftel.  ; 

I 55  ! 

07 

55 

1 .sv.  /^  , 

1 590  I 

544 : 
125  1 

Vtd.  ' 
7.40 
5.  X) 

i.  42 

Sec.-ft. 

479 

330 

250 
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Daily  gage  height,  in  feet,  of  Sili^ies  Hirer  near  Bums,  Oreg.,for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May.  Juito. 

July. 

1 

2.4 

2.45 

2.6 

10.6 

10. 4 9. 75 

4.3 

2 

2.45 

2.45 

2.6 

9.8 

10. 0 9.  4 

4.0 

3 

2.45 

2.45 

2.0 

9.0 

9. 75  8.  0 

3.8 

4 

2.45 

2.45 

2.6 

8.8 

9.5  8.5 

3.6 

5 

2.5 

2.45 

2.6 

9.65 

9.  OH  9.  2 

3.4 

6 

2.5 

2. 45 

2.0 

11.5 

8.6  1 9.3 

3.4 

" 

2.5 

2.45 

2.6 

13.25 

7. 75  1 9.  35 

Z.2 

8 

2.5 

2.5 

2.6 

14.4 

7.2  9.5 

3. 1 

9 

2.5 

2.5 

2.6 

14.88 

7.25,  9.5 

a 1 

10 

2.5 

2.5 

2.0 

14.9 

6.85  9.2 

3.0 

II 

2.6 

2.55 

2.6 

14.6 

6.38  9.2 

3.0 

2.5 

2.« 

2.6 

14.4 

6.35  9.0 

2.9 

13 

2.5 

Z6 

2.5 

14.0 

a 15  8.  7 

2.8 

u 

2.5 

2.6 

2.5 

13.9 

6. 15  8.  0 

2.6 

15 

2.5 

2.6 

2.5 

14.0 

6. 15  7. 8 

2.6 

IS 

2.6 

2.0 

2.5 

14. 15 

5. 9 7. 1 

2.6 

17 

2.6 

2.6 

2.5 

14.3 

5.5  1 7.1 

2.6 

18 

2.6 

2 6 

2.5 

14.08 

5.5  6.8 

2.6 

19 

2.0 

2.0 

2.5 

ia9J 

5.5  5.0 

2.6 



2.1'. 

2.6 

2.5 

13.82 

5. 5 ^ 5.  7 

2.6 

21 

2.6 

i# 

2.5 

13.  68 

5.5  5.0 

2.6 

22 

2.6 

Z6 

2.6 

14.0 

J>.  5 1 4. 7 

2.6 

23 

2.6 

Z6 

2.75 

13. 

5.25  i 4,0 

2.6 

24 

2.6 

2.6 

2.8 

1,3.7 

5.15'  4.0 

2.  6 

25 

2.5 

2.6 

3.0 

13.4 

5. 15  4. 0 

26 

2.5 

2.6 

3.8 

13.3 

5.4  4.0 

27 

2.5 

2.0 

4. 1 

13.0 

5.6  4.3 

28 

2.45 

2.6 

4.6 

12.9 

6.6  4.4 

29 : 

2. 45 

4.8 

12.7 

7. 4 4.  4 

30 

2. 45 



6.35 

11.9 

8.0  4.3 

31 

2.45 

8.8 

8. 6 

I 


Rating  tabie/or  Sillies  River  near  Bums,  Oreg.,/or  1906. 


tJagf 

h*‘lght. 

Dis- 
charge. : 

, Dts-  (j 
height.]  charge. 

Gage 

height. 

Dls- 

charg»'. 

1 Gagi* 

, Iwight. 

Dis- 

charge. 

^ Gagt* 
lielghl. 

DIs- 

chargi*. 

Fret.  1 

Sec.-^t. 

Feet.  1 

Sec.-ft.  1 

Feet. 

1 See.-/I. 
1 209 

Feel. 

Sec.~/t. 

i Fret. 

‘ Sre.-ft. 
.54>9 

2.40 

n 

3.50 

iro  '' 

4.00 

6.40 

m 

8. 60 

2.50 

20  i 

3.60 

119  1 

4.70 

1 218 

G.ro 

38<i 

] S.0S 

i 5S7 

2.00 

29 

3.70 

128  ‘ 

4.80 

' 227 

6.80 

407 

, 9.00 

, 60.5 

, 2.70 

38 

3.80 

137 

4.90  1 

! 23ii 

7.00 

425 

i 10.00 

‘ 700 

I 2.80 

1 

j 3.00 

146  , 

5.00 

245 

7.20  ! 

443 

' n .oo 

810 

2.90 

.56 

' 4.00 

1.55 

5.20  1 

263 

7.  40 

461 

12.00 

«« 

3.00 

r>5 

1 4. 10 

im  , 

5.40 

281 

7. 1'O 

479 

13.00 

l.KX) 

a 10 

74 

1 4.20  ' 

173  '1 

5.00  ' 

' 299 

7.» 

497 

1 11.00 

1 1.412 

3.20 

83 

4.30 

182  ' 

5.80 

317 

8.00 

515 

1 15.  (X) 

' 2.080 

aao 

92 

4.40 

191 

6.00 

3.^5  , 

8.20 

5.T3 

, 16.00 

3, 170 

3.40 

101 

: 4.50  1 

200  : 

il 

6.20 

m 

1 

' 8.40 

! 

551 

NfjTE.— This  tablet*  appllcablo  only  for  opon-channol  conditions.  Itisbasml  on  discharge*  nicasun>- 
ments  made  during  1004-C  and  is  not  well  deflnod  for  lUOb. 

yfonthly  discharge  of  Sillies  River  near  Burns,  Oreg.,  for  1906. 

[Driiinago  area,  865  sqtwrc  miles.} 


Discharge  in  .second-fwt.  Kun-oiT. 


Month. 

Maximum.  ^ 

Minimum.  1 
[ 

Mcwin. 

Total  in 
acr«vftH>t. 

Sec.- ft.  per 
sq.  mile.  , 

D«*pth  In 
, inches. 

January.. 

"1 

29 

> 11 ' 

1 

21.4 ; 

1.320 

0. 025 

0.01 

February i 

29 

24.6 

1.370 

.028  ; 

.03 

March 

587  1 

! 20 

7 7. 6 

4.770 

.090 

i.  .10 

Apnl 

2.010 

.587 

1.260 

75.000 

1.46 

1 1.63 

742  , 

, 259 

416 

25.ii00 

.481 

1 .55 

675 

1 155 

428 

25.5(X) 

.495 

1 .55 

July  (1-24) 

I 182  ' 

! 29 

6.J.8 

1 

3.130 

,076  1 

.0- 

The  period 

137.(XI0  

Note.— Th:<  open-channel  ratin?  talde  was  applied  throughout  the  {teriod;  values  for  the  winter 
nionth.s  may  *>o  somewhat  In  error  on  account  of  Ico. 
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SILVER  CHEEK  NEAR  RILEY,  OREG. 

Silver  CrOek  rises  in  the  extreme  northwestern  part  of  Harney 
County,  Oreg.,  and  flows  southeastward  into  the  north  end  of  Harney 
Lake. 

The  gaging  station  was  established  April  19,  1904,  and  discontinued 
July  14,  1906.  It  is  located  12  miles  above  Riley,  Oreg.,  on  the  Bums- 
Shaniko  stage  Ime,  and  is  6 miles  below  the  proposed  reservoir  site  on 
Silver  Creek.  The  conditions  at  this  station  and  the  bench  marks  are 
described  in  Water-Supply  Paper  No.  176,  page  125,  where  are  given 
also  references  to  publications  that  contain  data  for  previous  years. 


Discharge  measurrmenU  of  Silver  Creek  near  Riley,  Oreg.,  in  J90<i. 


Pate. 

1 ' 
I llydrograpber. 

widihJ 

1 

Area  of 
section. 

, Gam 
; hei^t. 

Dis- 

charge. 

May  U) 

. . 1 M.  L.  I>ewl8 1 

Feet. 

34 

Sq.  ft. 
54 

1 Feet.  I 
1 d 10  ! 

Sec.-ft. 

64 

June  1 

. . Lewis  and  Stevens 

45 

130 

8.10 

IM 

June  27 

..  J I.  Landes 1 

1 

34 

46 

1 5.78  ' 

43 

Daily  gage  height,  in  feet,  of  Silver  Creek  vicar  Riley,  Oreg.,  for  1906. 


Day 

Feb. 

Mur.  Apr. 

May 

.fune. 

July. 

Day. 

Fob. 

Mar. 

Apr, 

•May. 

June. 

Juijr. 

I 

5.10 

B.OO  1 12,00 



8.0f> 

17 

5.10 

12.30 

6.00 

2 

5. 10 

«.50  1 11.00 

7.30 

7.00 

5.00 

18 

5.10 

5.70 

12.00 

6.80 

6.90 

3 

5.10 

6.50  11.50 

7.00 

5.60 

19 

12.70 

5.40 

6.70 

4 . .... 

5.10 

O.dO  10.50 

7.00 

8.90 

5.50 

20 

6.70 

6.30 

11.  Of) 

6.50 

5 

' 12.00 

6.90 

8.70 

5.40 

21.:; 

7.70 

6.80 

11.00 

6.. 50 

6.40 

6 

f,.  io 

7.00  11. -TO 

8.  .SO 

5.40 

•>o 

5.10 

7.00 

lO.TO 

5.70 

6.30 

5. 10 

e.ou  n.oo 

6.70 

,S.70 

5.30 

23 

5. 1(1 

7.30 

5.90 

6.10 

5 10 

6.50  12.50 

6.50 

8..V) 

24 

5.10 

7.00 

10.50 

6.00 

y 

5.10 

S-.V)  1 

6.40 

8.70 

5.20 

25 

.5.10 

7.M 

10.00 

6.00 

5.50 

10 

5. 10 

5.00  ' 12.30 

6.30 

6.20 

26 

9.70 

6.10 

S.70 

11 

5. 10 

5.90  1 12.00 

6.10 

7.80 

5.10 

27 

7.00 

7.50 

9.50 

5. 80 

12 

11.30 

6.00 

7.50 

5. 10 

28 

7.31) 

8.00 

8.30 

6.70 

5.80 

7.00 

5.00  < 

20 

7.«10 

7.90 

S.7« 

14  .... 

6.10 

. ...'  11. HO 

6.00 

6.81} 

5 (X» 

:w 

9.00 

8,10 

16 

5, 10 

1 12.00 

5.9t) 

6.50 

31 

8.50 

8.10 

16 

5.10 

6.00 

6.00 

Rating  table  for  Silver  Creek  near  Riley,  Oreg.,  for  1906. 


(bigo 
helglit . 

Dis- 

charge. 

Gage 

hclgnt. 

Pis- 

chuigc. 

Dis- 

charge. 

(la^ 

; height. 

'9 

Gam 
height . 

Dis- 

charge. 

Fret. 

Scc.-f!.  1 

Ft(t. 

Sec.-ft. 

\ Fret. 

Sfc.~ft. 

I 

) Fret. 

Ser.-ft. 

Feet. 

See.-ft. 

4.20 

.0  1 

5.20 

25 

• 0,  10 

02 

‘ 7.00 

113 

8.80 

237 

4.30 

0.2 

o.:m 

2.) 

0 20 

f>7 

7.20 

125 

9.00 

253 

4.40 

.0  1 

5.40 

0..30 

72 

7.40 

137 

9.20 

269 

4.50 

I.O  1 

5.50 

37 

0.40 

77 

, 7.fi0 

150 

9.40 

285 

4.  Of) 

.3  ' 

5.  fiO 

41 

0.  .V) 

S3 

7.  SO 

104 

9.00 

302 

4.70 

*■>  1 

5. 70 

45 

0.  fif) 

89 

8.00 

178 

9.80 

320 

4.W 

1' 

.5,  so 

49 

0.70 

95 

8.20 

192 

10.00 

338 

4.90 

1.3 

5.90 

5.3 

o.so 

101 

8.40 

20C, 

11.00 

428 

5.00 
5. 10 

17 

21 

6.00 

57 

0.90 

107 

8.  GO 

221 

12.00 

518 

— This  table  is  appIiciiMe  only  for  openn  hannol  oontlitlons.  It  is  based  on  3 discharge  meae* 
urenients  made  during  and  2 during  HKkr  and  is  fairly  well  delined. 
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Monthly  ditcharye  of  Silver  Vreek  near  Riley,  Oreg.,  for  I'MHi. 


Month.  1 

1 

Dlwhargp  in  second-feet. 

Total  in 
acre-feet. 

Maximmu. 

Minimum. 

Mean. 

February 1 

1 

157 ; 

1 

21  , 

.■W.7 

2,150 

Man'h 

25.3 

1 37  ' 

92.5  . 

6.  mo 

.Vpril 

.*>81  ! 

lfi2 

<3i  1 

25,900 

Miy 

185 

! 33 

82.5  1 

5.070 

245 

37 

123  i 

7.320 

Julv  (1-H) 

“1 

17 

2ii.O 

805 

40.900 

1 

Note. — The  open-Khannei  rating  bar>  lieen  applied  throughout  the  period;  valuea  for  winter  months 
are  liable  to  some  ern>r  on  account  of  ice.  DlM'hargefl  have  i>een  interpolated  for  days  on  which  gage 
was  not  read. 


SILVKR  I.AKK  IIA81X. 

SILVER  CREEK  NEAR  SILVER  LAKE,  OREO. 


Silver  Creek  rise.s  in  the  western  part  of  Lake  County,  Oreg., 
flows  northward  to  Pauline  Lake  and  Marsh,  then  turns  abruptly  to 
the  southeast  and  enters  Silver  Lake. 

The  gaging  station  was  established  December  29,  1904.  Jt  is 
located  0.9  mile  above  the  county  bridge,  1.6  miles  southwest  of 
Silver  Lake,  Oreg.  The  conditions  at  this  station  and  the  liench 
marks  are  described  in  Water-Supply  Paper  Xo.  176,  page  127. 


IHxharge  measuretnenU  of  Silver  Creek  near  Silver  l.ake,  Oreg.,  in  1906. 


Date. 

Width. 

Area  of 
section. 

Gaeo 

height. 

Dili- 
cha  rgc. 

I>ate. 

Width. 

-\reti  of 
section. 

Gage 

height. 

Dis- 

<'hargc. 

.\pril9.... 

il 

Sq.ft. 

m 

Feet. 

5.52 

Sec.-/t. 

064 

May  5 

Feet. 

34 

Sq.ft. 

91 

Feet. 

3.  65 

Sec.’ft. 

2X8 

April  9.... 

38 

130 

•L4H 

412 

May  11 

25.5 

61 

2.45 

147 

.VprtJ  28 . . 

31 

81 

3.23 

219 

May  23..., 

77. 

;j5 

1.45 

53 

April  .10.  .. 

32 

1 

3.48 

258 
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Daily  gage  height^  in  feet,  of  Silver  Creek  near  Silver  Ixike,  Oreg.^for  J906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

0.85 

0.95 

1.0 

2.2 

3.4 

2.  IS 

0.9 

0.7 

0.7 

0 as 

o.as 

0.4 

2 

.9 

.9 

.95 

1.5 

3.1 

1.5 

.85 

.65 

.65 

,7 

.4 

1.2 

.5 

.95 

2-0 

1.5 

.8S 

.(VS 

7 

.65 

.65 

. 4 

5 

.95 

.0 

1.8 

3.25 

1.3 

.8 

.65 

.65 

.65 

.4 

5 

.85 

-Wi 

.6 

2.6 

3.25 

1.55 

.8 

.65 

.65 

.75 

.7 

6 

.85 

1. 1 

. 

3.5 

3.0 

2.0 

.8 

.05 

.65 

- 

.7 

7 

.8 

.8 

.9 

4 3 

3.0 

1.8 

.8 

.(i5 

.(^ 

.7 

.7 

8 

.8 

.95 

.9 

4 0 

2.8 

2.0 

.8 

.65 

7 

.65 

.7 

.7 

9 

.9 

.as 

i.as 

4. 95 

2.8 

2.0 

.75 

.65 

.7 

.65 

. 75 

. 4 

10 

.9 

1.0 

1.0 

4 8 

2.6 

1.8 

.75 

.65 

.75 

.65 

.75 

.75 

11 

.9 

I.O 

1 0 

4 0 

2.6 

1.6 

.75 

.65 

.75 

.7 

.65 

. 7 

12 

.95 

1.15 

1.6 

4 2 

2.3 

1.4 

.75 

.75 

. < 

.7 

.65 

7 

13 

.9 

1. 15 

1.6 

4.8 

2.0 

1.4 

.75 

.75 

.7 

.as 

.65 

.7 

U 

.95 

1.0 

1.4 

4.6 

2.1 

1.4 

.75 

.7 

7 

.65 

.as 

.71 

15 

.8 

1.2 

1.1 

3.9 

2. 1 

1.2 

.8 

.65 

.65 

.(A 

.75 

16 

1.  4 

1.0 

1.0 

4.9 

1.8 

1.2 

.8 

.65 

.65 

. 65 

.0 

17 

1.4 

.8 

.85 

4 6 

1.6 

1.01 

.75 

.65 

.7 

.65 

.as 

.6 

18 

.85 

1.8 

.95 

4 2 

1.4 

.9 

.75 

.65 

7 

.65 

. 65 

.6 

19 

.95 

1.6 

.8 

4 2 

1.  4 

.9 

.75 

7 

7 

.65 

.65 

.6 

20 

.85 

1.3 

.95 

4.0 

1.4 

.9 

.75 

7 

.as 

.6 

21 

.95 

1.3 

.85 

4.9 

1.35 

.9 

.75 

.7 

.7 

.65 

. 7 

.6 

22 

1.2 

.95 

.9 

4,9 

1.4 

.9 

.75 

7 

7 

.(V> 

. 7 

.65 

23 

.9 

.8 

.9 

4 0 

1.45 

.9 

.75 

.75 

.7 

.as 

.as 

.7 

24 

1.0 

.8 

1.2 

3.S 

1.3 

.9 

.75 

7 

.7 

.65 

.as 

1.0 

25 

1.0 

.65 

1.2 

3.0 

f 3 

.9 

.75 

.7 

i 

.65 

.7 

2.1 

20 

.95 

.8 

1.55» 

2.6 

2.0 

1.0 

.7 

.65 

.65 

.as 

I.O 

2.1 

27 

.95 

1.0 

1.0 

4 0 

1.8 

1. 1 

.65 

.7 

.65 

.05 

.8 

2.1 

28 

.95 

.85 

1.5 

3.4 

2.0 

1.0 

.as 

.7 

.65 

.65 

.as 

7 

29 

.9 

1.6 

2.9 

2.5 

.95 

.65 

.65 

.65 

.6 

.65 

:» 

.9 

2.1 

3.5 

2.0 

.9 

.65 

.75 

.as 

.65 

.4 

.7 

31. 

.11 

3.15 

1.85 

.6S 

.65 

.7 

Note. — The  ciwk  was  froren  at  times  from  Jamiary  1 to  April  2,  the  iee  renebing  a maximum 
thickness  of  1.0  foot.  There  was  also  ice  during  the  latter  part  of  November. 


Hating  (able  for  Sih  ^’r  Creek  near  Silver  Lake^  Greg.,  for  1906. 


Gage 
' height. 

I)is- 

Gage 

Pis- 

Dis. 

Gage 

height. 

Pis- 

Gage 

height. 

Dis- 

chn  rge. 

height. 

charge. 

height. 

charge. 

charge. 

charge. 

Fret. 

Sre-ft. 

Fret. 

^ Sec.gt. 
\ ^ 

Fert. 

Ser.-ft. 

Feet. 

Sev.gt. 

Feet. 

Sec.-ft. 

0.50 

7 

I . 40 

2.30 

120 

*3.20 

217 

4 20 

m ' 

.(» 

10 

1.50 

57 

2.40 

129 

3.30 

231 

4 40 

420  ’ 

.70 

13 

1.60 

1 64 

2.50 

1.38 

3.40 

245 

4 no 

4(i0  ■ 

.80 

17 

1.70 

’ 71  ’ 2.00 

148 

3.50 

2(i0 

4 80 

500 

.90 

21 

1.80 

1 

2.  70 

158 

3.00 

275 

5.00 

540  1 

UX) 

26 

1 90 

! 86 

2.80 

169 

3. 70 

290 

I 5.20 
! 5.40 

5SS 

1. 10 

31 

2.00 

94 

2.90 

180 

3.80 

;i06 

635  I 

. 1-20 

37 

2. 10 

102 

3. 00 

192 

3. 90 

323 

■ 

1..30 

43 

2.20 

111 

3.10 

204 

4.  no 

340 

. 1 

Note.— This  table  is  applicable  only  for  open-K*hannel  conditions.  It  is  based  on  discharge  measun'^ 
roenta  made  during  190^  and  is  well  defined. 
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Monthly  ditcharge  of  Silver  Creek  near  Silver  Lake,  Greg.,  for  1906. 

[Drainage  area,  321  a(|uare  mil«.] 


1 in  second-ff^t. 

Total  In 
acro-f«»t. 

Hun-off. 

Mfmlh. 

. -Maxlinum. 

j Miniimtiu. 

Ser.-4t.  pt*r 
[•quaremlk. 

Depth  ill 
iocheji. 

1 AO  i 

1 

24.2 

1.400 

1.'640 

a lin 

0. 13 

78  i 

27.8 

. I2<i 

. 13 

310 

10 

40.  4 

2.  4K> 

. 183 

. 21 

630 

57 

320 

19.0IK) 

1.  4f> 

1.  h2 

Mav..* 

246 

43 

118 

7.2»0 

2,730 

. .534 

.02 

107 

21 

45.  K 

.207  1 

.23 

21 

12 

IS.  4 1 

1 947 

.070 

.08 

15 

13 

12.  S 

7«7 

.058  ' 

.07 

L5 

12  1 

1 12.0 

750 

.057 

.06 

13 

12  ' 

' 12. 1 

744 

. ttV> 

.00 

.5 

12.9 

1 708 

. 00 

102 

5 

20.  .5  ' 

^ 1.200 

.093 

. 11 

530  j 

i 5 

55.2 

39,8110 

.250 

3 38 

Note. — The  open-channel  rating  table  was  applied  throughout  the  year;  vaiuea  for  the  winter  moot  he 
are  probably  somewhat  in  excess  of  the  true  discharge  on  account  of  Icei 


BRIDOE  CREEK  NEAR  SILVER  LAKE,  OREO. 

Bridge  Creek  rises  in  western  Lake  County,  Oreg.,  and  flows 
northeastward  into  Silver  Creek  near  the  town  of  Silver  Lake. 

The  gaging  station  was  established  Januarj'  21,  1905,  and  dis- 
continued July  21,  1906.  It  was  located  at  the  county  bridge  2 
miles  east  of  Silver  Lake,  Oreg.  The  conditions  and  the  bench 
mark  are  described  in  Water-Supply  Paper  No.  176,  page  129. 


Discharge  meaturements  of  Bridge  Creek  near  Silver  Lake,  Oreg.,  in  1906. 


Date. 

Ilydrographer. 

jwidth. 

Area  of  | 
.section. 

Oago  1 
height.  1 

; Dis- 
charge. 

April  9 

I.  Landes 

Ff(t.  1 

Sq.ft. 

7.7 

Feet. 

1 2.39 

Sec.-ft. 

lU 

May  29 1 

do 

12.5  1 

9.2 

1 2.52 

10 

June  22 

Stevens  and  Landea 

i 

2.74 

19 
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surface  water  supply,  1906, 


Daily  gage  heighf,  m ferl^  of  Bridge  Creek  iiear  Silver  Lake,  Oreg.,for 


Day. 

Jan. 

Feb. 

Mar.  Apr. 

May. 

June. 

July. 

I 

2.60 

2.60 

2. 50  2. 31 

2.80 

2.05 

Z73 

2 

2.60 

2.60 

2. 60  2.  31 

3.00 

2.65 

2,75 

3 

2.60 

Z60 

2.50  2.30 

2.08 

2.66 

2.75 

4 

2.60 

2.  70 

2.50  2.32 

2.05 

2.67 

2.83 

2.60 

2.70 

2.50  2.32 

100 

2.70 

2.85 

C 

2.60 

2.70 

2.50  2.32 

2.98 

2.70 

2.89 

2.70 

2.80 

2.50  2.32 

2.98 

2.75 

2.85 

2,70 

2.80 

2.40  2.32 

3.00 

28 

2.60 

9 

2-70 

2.80 

2.40  1 2.33 

2.90 

2.83 

2.59 

10 

2.70 

2. 80 

2. 40  2. 50 

2.08 

2.75 

2.60 

2.70 

2.80 

Z 50  2. 50 

2.80 

2.75 

2.58 

12 

2.80 

2.80 

2. 50  2. 52 

2.85 

2.76 

Z5G 

2.80 

2.80 

2.60  2.45 

2.80 

2. 76 

156 

2.80 

2.70 

2.  60  2. 35 

2.79 

2.76 

2.54 

2.80 

2.70 

2.  GO  2.33 

2.83 

2. 76 

2.40 

2.80 

2.70 

2.  CO  2 . 33 

3.80 

2.75 

2.40 

17 

2.80 

2.  SO 

2.00  2.31 

2.85 

2.78 

2.30 

18 

2.80 

2.70 

2. 50  2. 31 

2.83 

2.79 

2.30 

19 

2.80 

2.  70 

2. 40  2. 35 

2.80 

2.80 

2.28 

2.80 

2.70 

2. 40  2.  .34 

2.70 

2.82 

2.27 

21 

2. 70 

2.70 

2.40  2.34 

2.68 

2.82 

2.27 

2> 

2. 70 

2.70 

2.30  2.40 

2.65 

2.80 

23 

2.70 

2.70 

2. 15  2. 50 

2.65 

2,79 

24 

2.  GO 

2.70 

2. 20  2.  G5 

2.61 

2.75 

25 

2.60 

2.. 50 

2. 40  2. 68 

2.  63 

2.75 

26 

2.50 

2.  .W 

2. 40  2. 70 

2.60 

2. 74 

27 

2.  50 

2.  50 

2.61 

2.73 

28 

2.64 

29 

2.  GO 

2. 50  2. 80 

2.63 

2.72 

30 

2.60 

2.50  2.85 

2.64 

2.70 

31 

2.  GO 

2.50  

2.65 

Note.— Ice  comlitlons  January  I-March  7. 


Bating  table  for  Bridge  Cretk  near  Silver  Lake,  Oreg.,for  J906. 


(Jag«‘ 

height. 

Di.s- 

charge. 

Gum' 

height. 

Dis- 

charge. 

('  Gage 
height. 

Dis- 

charge. 

Ga«i 

height. 

Dis- 

charge. 

Ga^  Dls- 

heignt.  charge. 

Feet. 

Sec.gt. 

, Feet. 

Sec.-fJ. 

7 

Feel. 

Sec.gt. 

Feet. 

Sec.-ft. 

Feet.  ISec.-fl. 

2.10 

4 

' 2.30 

'2.50 

11 

2. 70 

17 

1 2 . 90  ■ 25 

2.20 

5 

2.  40 

9 

' 2.00 

2.80 

21 

3.00  ' 29 

Note.— This  tabH^  la  applicable  only  for  c^>n-chanm‘l  conditions.  It  Is  base<l  on  3 discharge  measun>- 
ments  made  during  190(>  and  la  not  well  donned. 

Monthly  discharge  of  Bridge  Creek  near  Silver  Lake,  Oreg.,for  1906. 


Discharge  In  Socond-fect.  ' 

^ _ _ : Total  In 

Maximum.  Minimum.  Mi>an.  j 


January 21  * 11  16.6  ' I.ftS) 

Februarv 21  11  17. 1 i 950 

March..' i M A 10.4  0*0 

April ! 23  7 10.5  625 

May I 211  14  21.3  1,310 

June • 22  1C  18.9  1.120 

July  (1-21) 25  , 6 14.0  ! 5W 


The  period 6,250 


Note.  - No  corn'otlon  made  in  disciiai^  for  Ice  conditions  January  1 to  March  7.  It  Is  prolxabjy 
In  excess  of  the  true  value. 
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BEAR  CREEK  NEAR  SILVER  LAKE,  OREO. 

Bear  Creek  rises  in  western  Lake  County,  Oreg.,  and  flows  north- 
eastward into  the  western  side  of  Pauline  Lake  and  Marsh. 

The  gaging  station  was  established  January  21 , 1905.  It  is  located 
at  the  county  bridge  3 miles  northeast  of  Silver  Lake,  Oreg.  The 
conditions  and  the  bench  mark  are  de.scribed  in  Water-Supply  Paper 
No.  176,  page  131 . 


Discharge  meagnremenlfi  of  Rear  Creek  near  Silver  Lake,  Oreg.,  in  1906. 


Pat*'. 


April  9. 
Mar  29. 
Jone  22. 


Ilydrographer. 

Width. 1 

Area  of 
section. 

Oagp 

height. 

Dis> 

charge. 

‘ Perl. 

Sq.ft.  I 

Fret. 

Sec.’fl. 

27 

I.  Lamirs 

la  5 

4.  4S 

17.6 

22  ' 

4.K7 

30 

, Stovensand  i.andcs 

18. 7 

29 

6.23 

1 

Note.— Thp»e  moasuroments  were  1k‘Iow  the  brldRc  at  illfTcrpiit  upctloiis. 


Daily  gage  height,  in  feet,  of  Rear  Creek  near  Silver  Ixike,  Oreo.,  for  1906. 


1 -- 

— - - 

Day. 

1 Jan. 

1 

1 Mar.  ' 

' i ' 

Apr. 

May. 

1 June. 

July. 

4.2 

4.2 

12 

13 

5.1  ' 

1 

19 

5.15 

2 

1 4.2 

12 

4. 1 

4. 1 

5.2  1 

1 4. 95 

5. 1 

3 

4.2 

, 10 

4.  I 

4. 1 

5.3  ' 

‘ 195 

5.2 

4 

1 4.2 

I 4.0 

1 4.1 

4.  4 

5.35 

5. 35 

5.2 

S 

4.2 

1 10  1 

1 4.1 

14 

5.4 

I 

5.3 

6.... 

4.2 

10 

4.  1 

16 

5.4 

.6. 15 

5.2 

7 

4.2 

12  ’ 

4. 1 

4.6 

5.  45 

.6.0 

5.2 

8 

4.2 

12 

4.  1 1 

; 13 

6.6 

i 4. 96 

5.2 

9 

! 4.2 

12 

12 

12 

5.6 

5.a6 

5.0 

10 

4.2 

12 

13 

10 

5.8 

1 5.a6 

5.0 

II i 

4.2  1 

12 

13 

* 12.6 

5.9 

1 5.4 

5.0 

4.2 

12  i 

1 13 

125 

5.  t>5 

5. 75 

1H5 

13 1 

4.2 

12 

13 

, 125  , 

5.4 

5.5 

18.6 

14 ‘ 

4.2 

12 

13 

13  ' 

5.4 

, 5. 16 

IS 

1.6 1 

4.2 

12 

13  i 

4.  as 

.6.3 

! .5.4 

4.  4 

16.... 

4.3 

12 

11  1 

5.3 

' 5. 75 

4.3 

17... 

4.3 

12 

4.0 

' 135 

5.2 

j 5.6 

14 

IS.... 

4.2 

14 

10  1 

13 

5. 1 

1 5.5 

12 

19 

4.2  ! 

14 

11  1 

19 

5.0 

5.5 

4. 1 

20... 

12 

6.0 

11  1 

5.0 

5.2 

1 5.4 

21 

12 

1 6.0 

1 

4. 1 1 

5. 15 

5. 06 

5.4 

22.... 

12  i 

5.0  1 

12  1 

5.2 

lft6  : 

5. 35 

23 ' 

12 

4.  4 

12  1 

5.2 

17 

5.2 

24. . 

12  ! 

1 4. 4 

5. 15 

5.0 

17 

5.2 

26.... 

12  ' 

1 4. 4 

5.2 

Ift'i 

5.0 

5.2 

26... 

12 

14 

5.1 

IW 

5. 1 

5.,a6 

27.... 

4.2 

4.  4 

4.6 

19 

5. 1 

2«.. 

12 

14 

15 

5.0 

5. 1 

5.3 

29.... 

12 

1 4 1 

5.0 

5,0 

5. 0.6 

30...  

12 

5. 1 

5.0 

1H.6 

5.25 

12 

4.95 

19 

Note.— The  creek  was  fro7.cn  from  January  l to  about  March  20.  The  thickness  of  ice  was  measured 
as  follows:  January  13, 20,  and  27,  February  3, 10,  17,  and  24,  am!  March  2. 1.1  fe**t;  March  17, 0.2  f«H>l. 
There  was  backwater  from  the  dam  of  an  irrigating  ditch  after  April  19. 
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AUKIIT  L.AKK  KASIK. 

ClIEWAUCAN  RIVER  AT  PAISLEY,  OREG. 

Chewaucan  River  rises  in  south-central  Lake  County,  Orep.,  flow's 
northwest,  then  northeast,  and  then  southeast,  and  discliar^ies  into 
the  south  end  of  .\bert  Lake.  The  changes  in  course  are  very  abrupt. 

The  gaging  station  was  estahli.shed  January  4,  1905.  It  is  located 
one-half  mile  above  Paisley,  Oreg.  The  conditions  and  the  bencli 
mark  are  described  in  Water-Supply  Paper  No.  176,  page  1.1.1. 


Discharge  measurements  of  Chewaucan  River  at  Paisley,  Oreg.,  by  I.  Landes,  m 1905-6, 


Pate. 

Width. 

.\n*a  of 
aection. 

Gap. 

height. 

nat/» 

charge.  ' 

Width. 

Area  of 
acetion. 

Gage 

helj^t. 

Pi»> 

charge. 

1905. 

Feet. 

Sq.ft. 

Feet. 

Sec.-ft.  1906. 

Feet. 

Sq.ft. 

Feet. 

Sec.-ft. 

I>eci‘mU'r  17  «> . . 

32 

57 

3.90 

40  ; Mayo 

52 

165 

6.  GO 

499 

May  25 

47 

119 

5.72 

44)2 

1900. 

1:  Mav  21) 

13.5 

131 

5.9S 

547 

47 

147 

6. 17 

,2 

123 

5.  NO 

4X0 

April  7 

45 

130 

6.90 

40 

97 

5.  ON 

293 

Ajirll  25 

45 

130 

5.9S 

5a5 

a Mpa.'uin’^l  through  iop  0.3  foot  thick. 


Daily  gage  height,  in  feet,  of  ('hcwauran  River  at  Paisley,  Oreg.,  for  1906. 


— 

- 

— ‘ 

— 

--  - 

Day. 

Jan, 

Feb. 

Mar.  ' .\pr.  May. 

Jun*>. 

July. 

Aug. 

s.'pt. 

Oct. 

Nov. 

Dec. 

1 

C3 

3.9 

4.1  5.3  6.4 

5.5 

4.9 

3.7 

3.6 

3.6 

3.8 

3.8 

2 

4.0 

3.9 

4.0  5.0  6.5 

6.5 

4.8 

3.7 

3.6 

3.6 

3.8 

3.8 

3 

3.9 

3.9 

4. 0 . 4. 8 6.  7 

5. 6 

4.7 

3.7 

3.6 

3.6 

3.8 

3.  7 

4 

3.9 

4 3 

4.1  5.0  6.8 

6.0 

4.7 

3.7 

3.6 

3.7 

3.8 

3.  7 

3.9 

3.9 

4. 0 5. 2 6. 9 

6.0 

4.8 

3.6 

3.7 

3.7 

3.8 

0 

3.9 

4.0 

4.1  1 5.94  6.9 

6.3 

4.7 

3.6 

3.7 

3.7 

3.8 

4.0 

7 

3.9 

3.9 

4.1  6.0  : 6.8 

6.0 

4.7 

3.6 

3.7 

3.7 

3.9 

3.9 

8 

3.9 

3.9 

4.2  6.4  1 6.8 

5.8 

4.5 

3.6 

3.7 

3.7 

3.9 

3.9 

9 

3.9 

3.9 

4. 3 6. 5 1 6. 9 

6.0 

4.5 

3.6 

3.7 

3,7 

3.8 

3.9 

•" 

3.U, 

3.8 

4.4  0.2  1 7.0 

5.9 

4.4 

3.6 

3.7 

3.7 

3.9 

11 

4.0 

3.8 

4.  4 5. 8 ' 7. 0 

.5.8 

4.3 

3.7 

3.7  1 

3.8 

4.0 

12 

4.0 

3.8 

4.0  5.7  6.9 

0.0 

4 3 

3.7 

3.8 

3.8 

3.9 

4.0 

3.8 

4. 0 5. 9 6. 6 

5.8 

4.3 

3.6 

4.0 

3.7 

3.8 

3.9 

14 

4.0 

3.8 

4.  1 6. 1 6. 6 

5.7 

4 3 

3.6 

3.9 

3.7 

3.8 

3.9 

3.9 

3.8 

4.  1 6. 1 6. 6 

5.7 

4.2 

3.6 

3.8 

3.7 

4.0 

3.9 

10 

4.0 

3.8 

4. 0 6.  4 6. 3 

5.7 

4.2 

3.6 

3.7 

3.7 

3.9 

17 

4.  1 

3.8 

4. 0 6. 5 6.  1 

5.6 

4.3 

3 6 

3.7 

3.7 

3.8 

3.0 

18 

4.0 

4.0 

4.  1 6. 3 j 6. 0 

5.5 

4.2 

3.6 

3.7  1 

3.7  1 

3.8 

3.9 

19 

4.1 

4. 1 

4.1  6.5  ' .5.9 

o.'i 

4.1 

3.6 

3.7 

3.7 

3.8 

3.9 

20 

4.2 

4.0 

4.0  6.7  5.9 

5.4 

4. 1 

3.6 

3.7 

3.7 

3.8 

3.9 

21 

4.3 

4.1 

4. 2 6. 7 5. 9 

5.3 

4 0 

3. 6 

3.7 

3.9 

3.8 

22 

4.  1 

4.0 

4.8  1 6.7  5.6 

5.3 

4.0 

,3.6 

3.7 

3.8 

3.8 

3.8 

23 

4.  I 

4.0 

5.0  .5.4  .5.6 

5.2 

4.0 

,3.6 

3 7 

3.8  , 

3.7 

3.8 

24 

3. 9 

4.0 

4. 9 6. 2 5. 5 

5.1 

4.0 

3.  6 

3.7 

3.7 

4.0 

2.) 

3. 9 

3.9 

5. 3 6.  1 5. 5 

5. 1 

3.9 

3. 6 

3.7 

3.7 

3.8 

4.7 

«>7 

3.8 

4 3 

.5.1  5.9  .5.8 

5.  4 

.3.8 

3.  6 

3.7 

3.7 

3.8 

4.5 

28 

3.9 

4. 1 

5.0  5.9  .5.9 

.5.3 

,3.8 

3.  6 

3.  ) 1 

3.7  ! 

3.8 

4.3 

29 

3.8 

.5.2  6.0  .5.7 

.5.1 

3.7 

3,6 

3.6 

3.7 

3.8 

4. 1 

S') 

3 8 

6. 3 6. 3 5. 6 

5.0 

3.7 

3.6 

3.6  I 

3.7 

3.8 

4.0 

31 

3.9 

6. 5 5.  7 

.3.7 

3.6 

3.8  ' 

3.5 

..  - . 

— 

— - 

- — 

Note. — Tho  river  whs  froren,  Imt  n«»t  cntlnfly  over,  Janiiar>'  1 to  February  12,  average  thlcknepa  of 
ice.  O.'i  fool;  alao  Ih’cembt'r  I't  to  31. 
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Rating  table  for  Chewatican  River  at  Pauley,  Oreg.,/or  1906. 


Gam 

heiifnt. 

Dis-  i 
charge. 

Caw 

heignt. 

Dis- 

charge. 

Gage 

heignt. 

Dis- 

charge- 

Gage  1 Dls- 
heignt.'  olmrgo. 

Caw 

height. 

Dis- 

charge. 

Feet. 

8ec.-fl. 

Fret. 

Sec.-fl. 

Feet. 

Sfc.-ft. 

Feel.  1 Sec.-/t. 

Feet. 

Sec.-ft. 

3.50 

23 

4.30 

112 

5.10 

2S4 

.5. 90  503 

6.  70 

838 

3.60 

29 

4.40 

120 

5.20 

309 

6. 00  1 535 

6.80 

890 

3.70 

30 

4.50 

148 

5.30 

335 

6.10  569 

6.90 

045 

3.80 

45 

4.60 

168 

5. 40 

3<U 

6.20  GOG 

7.00 

1,000 

S.W 

50 

4.70 

189 

5.  .50 

387 

' 6. 30  647 

4.00 

68 

4.80 

211 

it.  Wl 

414 

6.40  ti02 

' 

4. 10 

81 

4.00 

235 

5.70 

442 

6. 50  739 

4.20 

96  1 

5.00 

2VJ 

5.80 

472 

6. 60  1 788 

1 

_ 

L 

1 

1 

Note. — This  table  is  applicable  only  for  open-channol  conditions.  It  is  baaed  on  discharge  measure- 
ments made  during  1905-t)  and  is  well  defined. 


Monthly  ditcharge  of  Chewaucan  River  at  Pauley,  Oreg.,for  1906. 

{Drainage  area,  272  square  miles.] 


1 Discharge  in  second-feet. 

Total  in 
acrc-fcet. 

i 

Run-off. 

Month. 

' Ma.\imum 

1 Minimum. 

i 

Mean. 

Sec.-ft  jKT 
^ mile. 

I>e{)tb  In 
Im'hes. 

Januaty 

112 

45 

65.4 

4,020 

0.241 

U.2S 

Fabraary 

112 

45  ' 

6Z1 

3,450 

.228  i 

.24 

March 

Wi 

m 1 

173 

10,000 

.636 

.73 

Aprtl 

838 

211  ! 

551 

32.800 

2.03 

2.26 

May 

1.000 

387  1 

671  ; 

41.300 

2. 47 

2.85 

June 

647 

259 

ii.'i  1 

21,700 

1.53 

1.71 

July 

235 

36 

no  ; 

6. 7t)0  ■ 

,4<K5  , 

.47 

-Vngust 

36 

29  1 

30. -1  ! 

1.870 

. 112 

. 13 

September 

m 

29 

37.1 

2,210  1 

.i:i6 

. 15 

0<^beir 

45 

29 

' 35. 2 , 

2.U)0  1 

. 12t> 

. 15 

SoTember 

68 

38  ' 

i 

' 2.780  • 

. 172 

. 19 

Dewmber 

m ' 

23  1 

1 66.7 

4. 100 

. 245 

.28 

The  yi?ar 1 

1.000 

23 

ISO 

137,000 

.094 

9.44 

Note.— The  open-channel  rating  table  has  been  ^plied  throughout  the  year;  values  for  the  winter 
months  are  liable  to  some  error  on  account  of  iw.  Discluirgea  Interpolated  for  days  on  which  gag(>  was 
not  read. 
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SURFACE  WATER  SUPPLY,  1906. 

MISCELLANEOUS  MEASUREMENTS. 

The  following  measurements  were  made  of  minor  streams  of  the 
Great  Basin,  in  1906,  by  J.  F.  Hoyt  and  others. 

Miscellaneous  measuTcments  in  Great  Basin  in  1906. 


Dattv 


19fML 

4 

3 

Junr 

27 


2n ; 
July  4 ^ 

4 I 

4 ^ 

^ I 
6 I 


n'. 

13  I 

13  ' 

13 

U 

20 
20  ‘ 
20 

20  I 

23 


IN  UTAH.  I 

North  ditch  of  NVphl  Irri- 
gation Co. 

Hating  flume j 

Indian  Creek I 

Wildcat  (‘rwk ' 

Pine  Cn'ek. 

KofUer  ditch 


North  Fork  Pliwt  Crock 

Hutchins  and  Thomp»»»n 
ditch. 

BoavorClty  Irrigationcanal.: 

IlarriM  ditch j 

Heaver  City  power  canal . . . 
North  Fork  South  Cnjek... 
Hirch  Creek * 


A.  Hayter’s  dug  well  and  ‘ 
springs. 


N.  Clrecn’a  springs  . 

G.  U.  and  1>.  M.  (iillie-a 
springs. 

2 siiringH  forming  part  of 
I)rv  Crock. 

2 springs  forming  part  of 
l)ry  ('nM'k. 

Farnsworth  and  Hastian 
Pros.'  springs. 

Jotidv  Hesn’s  dug  well 

J.  II.  Cartwright  spring  . 

\V.  E Yardltiy's  2 springs 


Part  of  soepago  water 

Hematnders*'opiig»*  water. . 


Total 

Ihsehargeofsurftuf'stn'am 


Locality. 

Area 

of 

section. 

Mean 

ity. 

Ouge 

height. 

UJ»- 

Fert 

per  gee. 

Feet. 

See.-H. 

J mllo  north  of  San  Pedro  de- 

\i 

1.77 

9.07 

pot. 

14.9 

.85 

».-3 

Abo\*ft  hoa<i  of  T.  F.  A B.  Co  . . 

5.3 

2.97 

15.6 

1.2 

l.M 

2.^ 

(1.  Bratlsluw's  ranch 

5,4 

2.70 

1.4 

9.06 

(Containing  water  of  Cove 

.4S 

1.25 

1.0 

.61 

Crta*). 

Below  coimtv  road  crossing. 

1.1 

l.M 

.7 

1.97 

1.8 

1.44 

2.5% 

8.8 

3.10 

30.3 

7.9 

3.25 

25.6 

6.7 

2.44 

IS.  8 

Cox  Bros,  ranch... 

.77 

.4? 

Above  mouth  Lower  Birch 

2.3 

1,4 

3.28 

Canyon. 

.42 

.11 

.25 

.99 

-25 

SE.  J.  sec.  4,  T.  29  B.,  H.  7 W. . 

,S2 

On  Hannah  Oales’s  fanii 

1.47 

.92 

1.35 

.68 

.11 

.26 



.94 

.25 

. II 

.42 

.06 

Beaver  (’ity  

.M 

.67 

.23 

6.72 

1.30 

Clty.n 



........ 

8.02 

.06 

.scepng'* 

Bojiver  Ctt  V 6 

■ 3.09 
.51 

1.38 

LS6 

.69 

.50 

2>  1 Jos.  Jacksi>n»  s2  springs — 

31  North  Fork  South  Cr»9-k  d . 
;n  South  Fork  South  Cn*ek.  . . 

Total  . 

Canyon. 

North  Fork  Soiiih  ('ns'k.  . 

Cox  Br<*s.  ranch 

.44 

.34 

IN  OHKOON. 

52 

a 40j 

16 

,U, ... 

2.9 

do  ... 

39 

July  2'  .Silvirs 

Silei<'s.  ... 

127 

3.f^ 

7.  PC 

4.23 

4.M 

.37 


.26 
2.  B1 
2.00 


5.06 

.13 

.n 


HI 

24 

4.5 

60 


a Mr.  lieans’s  well  flows  Tjirely,  even  during  the  high  water  season.  It  is  situated  at  the  foot  of  a 
low  bench  in  what  has  Lcs'n  a iVlt  of  marshy  ground  tluring  high  water  seasons.  In  this  belt  are  a 
dozen  Hiieh  wells  nnfl  cellars  «iiseharging  slimlar  sf  reams,  some  f>i  them  being  glve.n  above. 

b Ditch  flows  we.st  on  slrwt  3 lil*»cks  north  anil  2 bhxks  west  of  W.  M.  & Co.'s  store,  measured  at 
8<'lioolhouse  corner. 

c Same  ditch  as  at  point  40  feet  west  of  street  .3  bhx'k.s  jni.sl  of  Main  stnvt. 
d This  diJH’harge  is  about  tw'ici'  th(‘  mean  daily  discharge,  the  flow  almost  ceasing  at  limes. 

* Tlie  discliarge  of  this  stream  remHins  practically  constant  at  140  to  bV)  second-feet,  as  it  beads  in 
large  s{>rings;  im*c  Water-Supply  Paper  No.  17l.  i).  i:12. 

/ Measured  from  cable  at  station  acscribod  in  Water-Supply  Paper  No.  176.  p.  122. 
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INDEX, 


A. 

Page. 

Acknowledgments  and  coopi'ration.  ... 

Ifi 

Acre-(oot,  definition  of 

4 

Aria  River  near— 

SumiiM'r  I.Jike,  Oreg.: 

discharge 

ai 

B. 

Bear  Creek  near— 

Silver  Lake.  Oreg.: 

description 

S! 

ati 

gxgi-  hl’ights 

iia 

Bear  Ijike  at— 

Fishhaven.  Idaho: 

description 

...  a 

gage  heights 

•JQ 

I^>ar  River  at  and  near— 

CoUinston,  Utah: 

UescTiptlon 

...  2i 

discharge 

...  21 

discharge,  monthly. 

gage  heights 

...  25 

rating  table 

25 

Dingle.  Idaho: 

d*»sciiptfon 

21 

dischitrge 

...  21 

di.<iOhnrge.  monthiv 

...  22 

gagf  heights 

21 

rating  Uible 

...  22 

Preston,  Idaho: 

de.scription 

... 

discharge 

discharge,  monthly 

24 

gagi'  heights 

23 

rating  table 

23 

Be«r  River  Imsin: 

de.scription 

... 

Beaver.  Utah, 

Indian  Creek  near: 

de.scription 

ol 

discharge 

...  M 

discharge,  monthiv 

52 

gag,'  heights 

North  Fork  of  North  Creek  near: 

description 

4U 

discharge 

discharge,  monthly 

gjige  heights 

50 

Bmith  ('reek  near; 

description 

discharge 

Fouth  Fork  of  North  Creek  near: 

description 

discharge. 

discharge,  monthly 

51 

gage  heights 

51 

28464— IRR  212-08 2 


}Je«ver  Creek  near—  Pu#?**. 

Beaver,  Utah: 

description 

discharge 

discharge,  monthly 

gage  heights 

rating  table 

MlnersvUle,  Utah: 

description 

discliargo 

Beaver  Creek  basin: 

description 

Birch  Crw*k  near— 

!,x»wer  Birch  Creek: 

discharge 

Blacksmith  Fork  near— 

Ilyrum,  Vtah: 

description 

discharge 

discharge,  rhonthly 

gage  heights 

rating  tabic 

Blacksmith  Fork  power-plant  race  near— 
Hyrum,  Utah: 

description 

disc'hurge 

discharge,  monthly 

gage  heights 

rating  table 

Bridge  ('reek  near- 
Silver  Lake.  Oreg.: 

<lescription 

discharge 

dlschitigo,  monthly 

gage  heights 

rating  table 

Bums.  Oreg., 

Silvlcs  Hlver  near: 

description 

discharge 

discharge.  inoiMlily 

gage  heights *. 

rating  table 

C. 

Cable  station,  figure  showing 

Callfomia-Xevada  State  line.  .SVr  Nevada- 
Callfomla  Stale  line, 

('arson  River  near— 

Kmplrc,  Ncv.: 

de.scription 

discharge 

discharge,  monthly 

gage  heights 

rating  table 

ii3 
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INDEX, 


I’arson  River  (East  Fork)  near — Pago. 

OarflneiA'Illo.  N'ev.: 

description 25 

dischurgc ^ 

gage  iicights 22 

Carson  River  (West  Fork)  near  - 
Woodfords,  Cal.: 

description 7(1-77 

dlschai^e. . 22 

dl.schi)rge,  monthly IS 

gage  heights 22 

rating  table IS 

(‘arson  River  basin: 

description Ifi 

Chewaucan  Rivpr  at— 
i'alsley.  Oreg.: 

description 2Q 

discharge 90 

discharge,  monthly 91 

gage  heights 90 

rating  table. 91 

Choetoo  Creek  at  — 

Syean  Marsh.  <>reg.: 

discharge 2i 

Coleville,  Cal., 

Walker  River  (West  Fork)  near: 

description II 

disc'harge 12 

discharge,  monthly S 

gage  heights 22 

rating  table 22 

Collinston.  I’tah, 
n<*ar  River  near: 

description 21 

discharge 21 

di.s4‘harge,  monthly 2Ji 

gage  heights 2a 

rating  table 2L. 

Computation,  methmls  of ' 1^16 

(\M)|)rration  and  acknowledgements L& 

Coyote  Crevk  at— 

.‘?ycan  Marsh.  Oreg.: 

<lischarge 92 

CroyCen,  I'tah. 

Wei>er  River  near: 

description 31 

discharge 34 

discharge,  monthly Ja 

gage  heights 3a 

rating  liildo 3a 

<‘iirn*nt-nietcr  rating  stat  ion. plate  showing  m 

('iirriMit  meters,  classes  of ID, 

methods  of  u.sing 10-11 

plate  showing la 

(’nn,-es,  «lis<diarge.  area,  and  mean  velocity. 

figure  .showing U. 


I 


1 


! 

i 


I 


I 


T>. 


Iirfinitions  of  terms 

Dingle.  Idalio,  * 

H<*ar  River  ul:  } 

de.scriidion 21 

distdiargc 2^ 

discharge,  monthly 22 

ga^c  heights 21 

rating  table 22 

DiM-harge,  measurement  and  computation 

of l.'i  1C.  I 


Douner  (.‘reck  near—  Pag»‘ 

Tnrckee,  Cal.: 

description ^ 

discharge <>5 

discharge,  monthly til 

gage  heights ta* 

rating  table.s fitj 

Drainage  basins,  list  of 

map  showing 2 


E. 

East  Fork  of  Carson  River.  Sff  (’araoti 
River  (East  Fork). 

East  Fork  of  Walker  River.  See  Walker 
River  (East  Fork). 

Elburz,  Nev., 

Huinlmldt  River  (North  Fork)  near: 


deacrlptlon .W-a3 

discharge 53 

di.scharge,  monthly M. 

gage  heights 43 

rating  tabic S3. 

Elko,  Nev., 

Humboldt  River  (South  Fork)  near: 

description 44 

discharge 41 

discharge,  monthly 56 

gage  heights S5. 

rating  table 56 

Empire,  Nev., 

Carson  River  notr: 

description 3i 

discharge 

discharge,  monthly 51 

gage  heights bii 

rating  table *41 

Equivalents,  table  of 6=1 


F. 


Fishhaven,  Idaho. 

Bear  laike  at: 

description 2Q 

gage  heights 2) 

Floats,  use  of.  In  measuring  discharge 9-10 

G. 

Gaglng.stations,  equipment  of 9-10 

localion  of,  map  showing 2 

Gardner%*llie,  Nev.. 

('arson  River  (East  Fork)  near: 

de.*«criptlon S 

discharg** 29 

gage  heights 2i 

Golconda.  Nev., 

Iliunboldt  River  near; 

description S 

disc'harge ^ 

discharge,  monthly 

gage  heights > 

rating  table 5** 

(■rt‘At  Basin: 

description 16  IS 

miscellaneous  mea.siiremcnts 92 

Great  Ha.sin  in  Oregon: 

description 

miscellaneous  measurements 
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Guniiliton,  Ttah,  Pugf. 

j^vicr  River  near: 

description M 

discharge 

gage  heights ijj 


H. 


Hobble  Creek  near— 

Springville,  Vtah: 

description m 

discharge io 

gage  heights iU 

Horsepower,  calculation  of 5 

llumlioldt  River  at  and  near— 

Golconda.  N’ev.: 

description 51 

discharge 5’ 

discharge,  monthly 

gage  heights 5k 

rating  table ^ 

Oreana.  Nev.: 

description 5i» 

discharge al* 

discharge,  monthly fii 

gugc  heights till 

rating  tables ^ !M1 

Palisade.  Nov.: 

description 51 

discharge SZ 

discharge,  monthly... ^ 

gage  heights 51 

rating  tables 5h 

liuml)oldt  River  (North  Fork)  near- 
Elburz.  Nev.: 

description 

discharge 5d 

dlschaige,  monthly 54 

gage  heights 5H 

rating  table 

numl»oldt  River  (South  Kork>  near- 
Elko.  Nev.: 

d»*scription 54 

discharge 54 

discharge,  monthly 5ii 

gage  heights 55 

rating  table 6fi 

Uuml>oldt  River  l^asln: 

description 52 

Hurulioidt  Sink  drainage: 

'lescription 5li 


Hydrographic  surveys,  organization  and 

scope  of t 

Hynim,  Utah, 

Btack.smith  Fork  near: 


description 2h 

discharge 

discharge,  monthly 2L» 

gage  heigbt-s ^ 

rtiting  table 2Lf 

Blacksmith  Fork  power  plant  race  near: 

description 21i 

discharge 21! 

discharge,  monthly 

giige  heights JQ 

ruling  tabic dli 


L Page. 

Ice-covered  streams,  method  of  measuring 

flow  of 43 

Independence  Crvek  l>elow— 
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INTRODUCTION. 

SCOPE  OF  WOKK. 

The  water  .supply  of  tlie  United  State.s  is  of  more  importance  to  the 
life  and  pursuits  of  the  people  tlian  is  any  other  natural  re.souree.  In 
the  ariil  States  the  limit  of  a<;rieultural  development  is  determined  by 
the  amount  of  water  available  for  irrigation;  while  in  all  parts  of  the 
oountr)'  the  inerea.se  in  the  ])opulation  of  cities  and  towns  makes  nec- 
es.sarv  additional  water  -supplies  for  domestic  and  industrial  us«>s,  in 
j)rocurinjsj  whicli  both  the  (piantity  and  the  (piality  of  the  water  that 
may  be  obtained  must  be  considereil.  Tbe  location  of  manufacturinfj 
plants  may  depend  lar{;ely  on  tbe  water-power  facilities  and  on  the 
character  of  the  water.  The  notable  atlvances  made  in  tlie  elect rie 
transmission  of  power  have  led  to  the  utilization  of  water  powers  for 
the  operation  of  mamifacturin<;  establishments,  railroads,  and  munici- 
pal lii;htinf;  plants,  many  of  wliich  are  at  some  distance  from  the  jdaces 
at  which  the  jwwer  is  develoi)cd. 

The  intelliffent  establishment  and  maintenance  of  enterpri.ses  or 
industries  that  depend  on  the  use  of  water  demands  a tlioroujjh 
knowledge  of  the  flow  of  the  streams  and  an  understanding  of  the 
conditioJis  affecting  that  flow.  This  knowledge  should  be  based  on 
data  showing  both  the  total  flow  and  the  distribution  of  the  flow 
throughout  the  year,  in  order  that  normal  fluctuations  may  be  pro- 
vided for.  As  the  flow  of  a stream  is  variable  from  year  to  year 
estimates  of  future  flow  can  be  made  only  from  a study  of  observa- 
tions covering  st'veral  years.  The  rapid  increase  in  the  development 

a This  n‘FK)rt  contains  information  tilinilar  to  that  pultllslu*<l  in  previous  years  umlor  the  tillo  **  Report 
on  Progn^ss  of  Stream  Measurements.” 

t The  data  In  this  report  have  lunm  colUvUni  muler  the  direction  of  \V.  B.  Clapp,  assisttnl  by  W.  F. 
Martin,  R.  S.  Hawley.  C.  H.  Ian*,  and  W.  C.  Sawyer,  and  have  l«*en  pn-parinl  for  publication  under  tho 
dinvtionof  JohnC.  Hoyt,  by  U.  11.  Bolster.  Uol>ert  Folia F.  F.  J.  E.  Stewart,  and  H.D. 
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of  tho  water  resources  of  tlie  United  Stales  has  caused  a great  demand 
l>y  engineers  for  information  in  regard  to  the  flow  of  streams,  as  it  is 
now  generally  realize*!  that  the  failure  of  many  large  power,  irriga- 
tion, and  other  projects  has  been  due  to  the  fact  that  the  plans  were 
made  without  sufli<;ient  trustworthy  information  in  respect  U)  the 
wat*‘r  supply. 

Owing  to  the  broad  sco|X‘  of  these  hydrographic  investigations  and 
the  length  of  time  they  should  cover  in  order  that  the  records  may 
be  of  greatest  value,  it  is,  in  general,  impossible  for  private  indivi<i- 
Uiils  to  collect  the  necessary  data,  and  as  many  of  the  streams  trav- 
erse more  tlian  one  State  this  work  does  not  properly  fall  within  the 
province  of  the  State  authorities.  The  United  States  Geological 
Survey  has  therefore,  by  means  of  specific  appropriations  by  Con- 
gre.ss,  for  several  years  systematically  made  records  of  stream  flow, 
with  the  view  to  ultimately  determinmg  all  the  important  features 
gov'eming  the  flow  of  the  jirincipal  streams  of  the  country.  In  car- 
rying out  this  plan  stations  are  established  on  the  streams  and  main- 
tained for  a period  long  enough  to  show  their  regimen  or  general 
behavior.  Wlien  a record  that  is  sufficient  for  this  purpose  has  been 
obtained  for  any  stream,  the  work  on  that  stream  is  discontinued. 
The  order  in  wliich  the  streams  are  measured  is  determined  by  the 
degree  of  their  importance. 

During  1906  the  regimen  of  flow  was  studied  at  about  700  stations 
distributed  along  the  various  rivers  tluoughout  the  United  States, 
as  showTi  on  PI.  I.  In  addition  to  these  records,  data  in  regard  to 
preci[)itation,  evaporation,  water  power,  and  river  profiles  were 
obtained  in  many  sections  of  the  country. 

These  data  have  been  assembled  by  drainage  areas  and  are  pub- 
lish«‘d  in  a series  of  fourteen  Water-Sup])ly  and  Irrigation  Papers,  Nos. 
‘201  to  214,  inclu.sive,  each  of  which  pertains  to  the  surface-water 
re.sources  of  a group  of  adjacent  areas.  In  these  papers  are  embod- 
ied not  only  the  data  collected  in  the  field,  but  also  the  results  of  com- 
putations l)ase<l  on  thc'se  data,  and  other  information  that  has  a 
dir(*ct  bearing  on  the  subject,  such  as  descriptions  of  basins  and  the 
streams  draining  them,  utility  of  the  water  resources,  etc.  The  list 
follows: 

Wiilcr-Siippli/  onil  InUjiilinn  I'njifrg  on  Siirfnre  Water  Suppli/.  1906. 

2111.  Siirlaro  water  sii|>|ily  of  New  Kn"laii(l.  (.\tlaiitie  coast  of  Xew  England 

drainage.) 

202.  Surface  water  Hiipply  of  I lie  lliidron.  I’asaaic,  Raritan,  and  Delaware  river  drain- 
age.'-. lllOt). 

'20:i.  Surface  water  .su|iply  of  tho  .Middle  .Vtlantio  States,  1906.  (Susquehanna,  Gun- 
powder, I’atapseo.  rotoniae.  Jaine.s,  Itoanoke.  and  Vadkin  river  drainages.) 

2t)|.  Surface  water  .supply  of  the  Soitthern  .\tlantie  and  Ka.stern  (litlf  Statt*,  I'.KH). 
(.Santee.  .Savannah.  Ogeechee,  and  Altamaha  rivers,  and  im-stem  Gulf  of  Mejtieo 
drainages.  I 
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205.  Surface  water  supply  <i(  thi' Ohio  and  lower  ea.«leni  Mississippi  river  drainages, 
ISKX), 

2tit).  Surface  water  supply  of  the  (ireal  laikiv  and  Si.  laiwreiice  River  drainages,  liX)6. 
207.  Surface  water  supply  of  the  up|H'r  Mississippi  Itiver  anil  Hudson  Ray  drainag(“s. 
I'.KMi. 

20S.  Surface  water  supply  of  the  .Missouri  River  drainage.  liHKl. 

2t>9.  Surface  aatiT  supply  of  the  lower  western  .Mi.ssissippi  River  drainage,  HKKi. 

210.  Surface  water  supply  of  the  wi-stem  (iulf  of  Mexico  and  Rio  Orande  drainages, 
IDOfi. 

21  1.  Surface  water  supply  of  the  t'olorado  River  drainage  alsive  Yuma,  I'.HHi. 

212.  Surface  water  supply  of  the  Great  Ra-sin  drainage.  190(j. 

212.  Surface  water  supply  of  I'alifornia.  HKKi.  (The  Great  Ra-sin  and  Pacific  Ocean 
drainages  in  t'alifomia.  and  Colorado  River  drainage  below  Yuma.) 

2H.  Surface  water  supply  of  the  North  Pacific  Cottsi  drainage.  HKKi. 

The  records  iit  most  of  the  stations  di.scii.s.se(l  in  tlie.se  reports 
extend  over  a series  of  years.  An  index  of  the  reports  ctmtaining  .such 
records  tip  to  and  including;  IStOR  has  been  ptihli.shed  in  Water-Supply 
Paper  No.  1 19.  The  followiiif;  table  fjives,  by  j-ears  and  primary'  drain- 
age basins,  the  mimbers  of  the  papers  on  surface  water  .supply, 
ptiblished  from  1901  to  1906. 

Xumbers  of  Water-Supply  Papers  containing  results  of  stream  measurements,  t901-1906.u 


Atlantic  Coast  of  X«*w  EngUml  drainugc,* 

Hudson.  Passaic.  Raritan,  and  Dclawant  rivor  druinagc» 

Susquehanna,  Gunpowder,  Patapw^o.  Potomw.  James.  Roanoke. 

and  Yadkin  river  drainages 

Santee.  Savannah.  Ogcechi  e,  and  AUumaha  rivers,  and  en.'itern 

Gulf  of  Moxit  o drainages 

Ohio  and  lower  eastern  Mississippi  river  <lrainnge.H 

Great  Lukes  ami  St-  Lawrence  River  drainug»*s 

Hudson  Bay  and  upper  eastern  and  western  Mississippi  River 
drainages’ 

Missouri  River  drainage 

Meramec.  Arkansas.  Ue»|,  and  lower  western  Missis.sippi  river 

drainagt'S 

Western  Gulf  of  Mexic«>  and  Ulo  Grande  flraiJiages 


Colorado  River  drainagi*  above  Yuma 

The  Great  Basin  drainagt' 

The  Great  Basin  and  Faf'ifl''  Oeean  drainage's  in  California,  and 

Colorado  River  drainage  l>elow’  Yiuna 

North  Paeirte  Coast  drainage 


1901. 

1002. 

1903.  1 

' l«M. 

im. 
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**  Reports  containing  data  for  years  prior  to  1001  an*  no|e<l  In  the  series  list  at  theeofl  of  this  paper. 


1)K  riNlTlONS. 

The  volume  of  water  flowirif;  in  a .stream— the  “run-ofr’  or  “dis- 
charfre" — is  expres.sed  in  various  terms,  eaeh  of  which  has  become 
a.s.sociated  with  a certain  cla.ss  of  work.  These  terms  may  be  divided 
into  two  <jrou|)s:  (I)  Tlio.se  which  represent  a rate  of  flow,  as  second- 
feet,  i;allons  ]>er  minute,  miner's  inches,  and  riin-otf  in  second-feet  per 
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square  mile,  ami  (2)  those  which  represent  the  actual  quantity  of 
water,  as  nin-olT  in  depth  in  inches  and  acre-feet.  They  may  be 
defined  as  follows: 

“Second-foot”  is  an  ahbn'vation  for  cubic  foot  ])er  .second  and  is 
the  (piantity  of  water  llowino  in  a .stream  1 foot  wide,  1 foot  deep, 
at  a rate  of  I foot  per  second.  It  is  generally  u.sed  as  a fundamental 
unit  from  which  others  are  com])uted. 

"(bdlons  per  minute”  is  gcmerally  us(>d  in  e(>nneetii>n  with  pump- 
ing and  city  watei-  su])i>ly. 

The  “miner's  inch”  is  the  (piantity  of  water  that  pas.ses  through 
an  orifice  1 inch  sipiare  under  a head  which  varies  locally.  It  lia.< 
been  commonly  used  by  miners  and  irrigators  throughout  the  West 
and  is  defined  by  statute  in  each  State  in  which  it  is  used. 

“ S<>cond-feet  per  scpiare  mile”  is  the  average  number  of  cubic  feet 
of  wafer  flowing  per  s«‘cond  from  each  .square  mile  of  area  drained,  on 
the  assumjition  that  the  run-off  is  distributed  uniformly  both  as 
regards  time  and  area. 

“ Kun-off  in  inches”  is  the  depth  to  which  the  drainage  area  would 
be  covered  if  all  the  water  flowing  from  it  in  a given  ]>eriod  were 
con.served  and  uniformly  distributed  on  the  surface.  It  is  usi'd  for 
comparing  run-off  with  rainfall,  which  is  usually  expre.ssed  in  depth 
in  inches. 

“Acre-foot”  is  equivalent  to  18, .■lOO  cubic  feet,  and  is  the  (piantity 
nspiired  to  cover  an  acre  to  the  depth"  of  1 foot.  It  is  commonly 
u.sc(l  in  connection  with  storage  for  irrigation  work.  There  is  a 
convenient  relation  between  the  second-foot  and  the  acre-foot:  One 
second-foot  flowing  for  twenty-four  hours  will  deliver  K(j,-U)()  cubic 
feet,  or  a|)pro.ximately  2 acr(*-feel. 

EXPLANATION  ANI>  USE  OK  TABLES, 

For  eacb  regular  gaging  station  are  given,  as  far  as  available,  the 
following  data: 

1,  l)c.“('ri|>tiim  of  .slatinii. 

2.  Li.st  of  (li.scliarnc  mo(U<iircments. 

It.  ( iai'c-licii’lit  table. 

■1.  Katiii','  (able. 

Table  (jf  monthly  and  yearly  dis(  ban{e.s  and  rniwtff. 

(i.  Table.s  Kliowint;  disehari;e  and  horsepower  and  the  number  of  days  duringthe 
year  when  the  .stme  are  available. 

The  d(',scri])tions  of  stations  give  such  general  information  about 
the  locality  and  e(pii])ment  as  would  enable  the  reader  to  find  and 
use  the  station,  and  they  also  give,  as  far  as  po.ssible,  a complete 
history  of  all  the  changes  that  have  occurred  since  the  establishment 
of  the  station  that  would  be  factors  in  using  the  data  collected. 
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The  disehar^e-measuremont  table  frive.s  the  results  of  the  discharge 
inea-sxireiuent.s  made  during  the  year,  including  the  date,  name  of 
the  hydrographer,  width  and  area  of  cross  section,  gage  height,  and 
discharge  in  second-feet. 

The  table  of  daily  gage  heights  gives  the  daily  fluctuations  of  the 
surface  of  the  river  as  found  from  the  mean  of  the  gage  readings  taken 
each  day.  The  gage  height  given  in  the  table  represents  the  eleva- 
tion of  the  surface  of  the  water  above  the  zero  of  the  gage.  .Vt  most 
stations  the  gage  is  read  in  the  morning  anti  in  the  evening. 

The  di.s<-harge  measurements  and  gage  heights  are  the  ba.se  data 
from  which  the  other  tables  are  cominited.  In  ca.ses  of  e.xtensive 
development  it  is  expected  that  engineers  will  use  these  original 
data  in  making  their  calculations,  as  the  com])utations  made  by  the 
Survey  are  ba.sed  on  the  data  available  at  the  time  they  are  made 
and  should  be  reviewed  anti,  if  necessary,  revised  when  additional 
data  are  available. 

The  rating  table  gives  the  discharge  in  second-feet  corresponding 
to  various  stages  of  the  ri%'er  as  given  by  the  gage  heights.  It  is 
]uiblished  to  enable  engineers  to  determine  the  daily  di.scharge  ii\ 
case  this  information  is  desired. 

In  the  table  of  monthly  di.scharge  the  column  headed  “Maximum” 
gives  the  mean  flow  for  the  day  when  the  mean  gage  height  was 
highest,  and  it  is  the  flow  as  given  in  the  rating  table  for  that  mean 
gage  height.  As  the  gage  height  is  the  mean  for  the  day,  there 
might  have  been  .short  periods  when  the  water  was  higher  and  the 
corresponding  discharge  larger  than  given  in  this  column.  Likewise 
in  the  column  of  “Minimum”  the  quantity  gi%u'n  is  the  mean  flow 
for  the  day  when  the  mean  gage  height  was  lowest.  'I'he  column 
headed  “Mean”  is  the  average  flow  for  each  second  during  the 
month.  Upon  this  the  computations  for  th(‘  remaining  columns, 
which  are  defined  on  page  10,  are  based. 

The  values  in  the  table  of  monthly  discharge  are  intended  to  give 
oidy  a general  idea  of  the  conditions  of  flow  at  the  station,  and  it  is 
not  expected  that  they  will  be  used  for  other  than  i)reliminary 
estimates. 

Ill  most  work  where  data  in  regard  to  flow  are  u.sed  tlu‘  regimen 
of  flow  is  of  primary  importance,  d'hcrefore  for  the  princijial  stations 
tables  have  been  prejiared  showing  the  hor.sepower  that  can  be 
developed  at  various  rates  of  flow,  and  the  length  of  time  that  these 
rates  of  flow  and  the  corresponding  hor.sepower  are  available.  These 
tables  have  been  prepared  on  a basis  of  SO  j)er  cent  efliciency  on  the 
turbines,  and  the  horsepower  per  foot  of  fall  is  given  in  order  that 
the  reader  can  determine  the  horsepower  for  any  fall. 

In  the  computations,  suflicient  significant  figures  have  been  used 
so  that  the  percentage  of  error  in  the  tables  will  not  in  general  exceed 
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1 por  cent.  Therefore,  ino.st  of  llie  values  in  tlie  tables  are  sjiven  to 
only  three  sipjnifieant  tif^ires.  In  inakin"  tlie  various  coniputations, 
Thatcher's  slide  rule,  Crelle's  tables,  and  computation  machines  have 
been  generally  usetl. 

In  order  to  give  engineers  an  idea  of  the  relative  value  of  the  various 
data,  notes  in  regard  to  accuracy  are  given  as  far  os  jm.ssible.  This 
accuracy  de]>ends  on  the  general  local  conditions  at  the  gaging  .sta- 
tions and  the  amount  of  datacollectcd.  KverA'  effort  possible  is  made 
to  .so  locate  the  stations  that  the  data  collectc'd  will  give  a high  degrw 
of  accuracy.  This  is  not  always  possible,  but  it  is  considered  better  to 
jiublish  rough  values  with  explanatory  notes  rather  tlian  no  data. 

In  the  accuracy  notes  the  fojlowing  terms  have  been  u.sed,  indicating 
the  probable  accuracy,  in  per  cent,  of  the  mean  monthly  flow.  As 
these  values  are  mean  values,  tiu*  error  in  the  value  for  the  flow  of  any 
indivitlual  day  may  be  much  larger. 

Kxcellent  indicates  that  the  mean  monthly  flow  is  probably  accu- 
rate to  within  5 per  cent ; good,  to  within  10  per  cent ; fair,  to  within 
15  per  cent ; approximate,  to  within  25  per  cent. 

cox  V KX I EXT  Kgr  I v ai.exts. 

Following  is  a table  of  eonvenient  equivalents  for  u.sr>  in  hydraulic 
computations: 

I se(  iiml-f(K)t  euiials  10  California  niincr’a  inches  (law  of  March  23.  1!KU  ). 

I KecoiKl-f<Mit  eciuaU  l Color.uio  miner's  inches. 

I second-f<Hit  ei|iials  40  .\rizona  miner's  inchi*s. 

I second-fool  e<|uals  7.  I.S  I'nilcd  Suites  irallons  per  second:  eipials  448.8  jwllonsper 
minute:  eipials  040.272  pillons  for  one  day. 

I second-fool  e<|uals  0.'23  Briti.sli  imperial  trallons  i«*r  s«*cond. 

I secoiid-fiMit  for  one  year  covers  1 sipiare  mile  1.131  feel  or  13..a72  inches  dtstp. 

I secoiid-fiKit  for  one  year  equals  31. .7:10.000  cuhic  feet. 

I second-fiHil  eipials  ahoiil  I acre-inch  per  hour. 

I second-fiHit  for  one'  day  I’overs  I .sipiare  mile  0.0371!)  inch  deep. 

I second-fiHii  for  one  28-day  month  covers  I sipiare  mile  l.tMl  imhes  dit'p. 

I second-fiH.t  for  one  20-day  inonlh  covers  I .sipiare  mile  1.070  inclu's  di-ej). 

1 .second-fisil  lor  one  :iO-day  nionlli  covers  1 sipiare  mile  1.1 10  inches  d«'p. 

1 second-foot  for  one  31 -day  nionih  covers  1 sipiare  mile  1.1.73  inches  deep. 

1 second-f'Hit  for  one  day  eipials  1.0.83  acre-feel. 

I second-foot  for  one  2.8-day  month  eipials  5.7.54  acre-feet. 

1 seciind-fiH)l  for  one  20-day  month  eipials  57. .72  acre-feet. 

1 second-fool  for  one  :iO-day  incnilli  eipials  .70. .70  acre-feel. 

1 secoiid-fiHil  for  one  31-day  month  eipials  til. 40  acre-feel. 

1(K)  ( alifornia  miner's  ini  lies  equal  18.7  I'nited  Stales  irallons  per  second. 

100  t alifornia  miner's  inches  equal  00.0  ( olorado  miner's  inches. 

UK)  California  miner's  inches  for  one  day  equal  4.00  acre-feel. 

](K)  Colorado  miner's  inches  equal  2.00  .second-feet. 

l(X)  Colorado  miner's  inches  ispial  10.5  t'nileil  Stales  irallons  per  second. 

UK)  Colorado  miner's  inches  equal  104  California  miner's  inches. 

UK)  Colorado  miner's  ini  lies  for  one  day  equal  5.17  acre-feet. 

too  I'nited  States  jrallons  per  minute  equal  0.223  second-foot. 
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100  United  Stales  gallons  per  minute  for  one  day  e«iual  0.442  acre-fool. 

1,000,000  United  States  gallons  jM-r  day  equal  1.55  second-feet. 

1,000,000  United  States  gallons  equal  3.07  acre-feet. 

1,000,000  cubic  feet  equal  22.95  acre-feet. 

1 acre-foot  etjuals  325,850  gallon.-^. 

I inch  deep  on  1 stjuan!  mile  wpiala  2,323.200  cubic  feel. 

1 inch  deep  on  I s<|uare  mile  equal."  0.0737  .second-foot  per  year. 

1 foot  e<|uals  0.3048  meter. 

1 mile  •finals  I.(i0!)33  kilometers. 

1 mile  equals  5,280  feet. 

1 acre  tfiuals  0.4047  hectare. 

1 acre  e<iuals  43,5(it1  scpiare  feet. 

1 acre  erjuals  209  feet  wpiare.  nearly. 

1 .s<iuare  mile  (f|uals  2.59  .<fiuare  kilometers. 

J cubic  f(K)t  equals  0.0283  cubic  m<‘t<'r. 

1 cubic  foot  e<|ual.«  7.48  gallons. 

1 cubic  foot  of  water  weighs  112.5  pounds. 

1 cubic  meter  per  minute  equals  0..5S8(>  .secoiid-f<Kit. 

1 horsepower  equals  .550  f<K)l-i)ounds  per  stfond. 

1 horsepower  equals  7fi.O  kilogram-meters  per  .second. 

I horsepower  equals  74ti  watt,". 

I horsepower  etpials  1 second-fmit  falling  8 , ft)  feet 
li  horsepower  equal  about  I kilowatt. 


To  <alculate  water  power  quickly 


.fee. -ft.  X fall  in  feet 

II  =nei  horsepower  on  wa- 


terwheel, realizing  80  per  cent  of  theoretical  power. 


KIKI.I)  .MKTHOD.S  OK  .MEA.sriilMi  .STI!K.,\.M  KhOW. 

The  methods  used  in  collectinf;  the.se  tlala  and  in  preparing  them 
for  publication  are  <riven  in  detail  in  Water-Supply  Pajters  No.  94 
(Hydrographic  Manual,  U.  .S,  Geological  Survey)  and  No.  9,5  (Accu- 
racy of  Stream  Measurements).  In  order  that  persons  usiii"  this 
report  may  readily  become  acquainted  with  the  freneral  methods 
employed,  the  following  brief  d(»criptions  are  given: 

Streams  may  be  divided,  with  respect  to  their  ])hysical  conditions, 
into  three  cla.sses:  (1)  Those  with  permanent  beds;  (2)  those  with 
beds  which  change  only  duripg  extreme  low  or  liigh  water;  (3)  those 
with  constantly  shifting  beds.  In  determining  the  daily  flow  special 
methods  are  neces.sar5'  for  each  cla.ss.  The  data  upon  which  the 
determinations  are  ba.sed  and  the  methods  of  collecting  them  are, 
however,  in  general  the  same. 

There  are  three  distinct  methods  of  determining  the  flow  of  open- 
channel  streams:  (1)  By  measurements  of  slope  and  cross  section 
and  the  use  of  t'hezy’s  and  Kutter's  formulas;  (2)  by  means  of  a weir; 
(-3)  by  mea.surements  of  the  velocity  of  the  current  and  of  the  area  of 
the  cross  section.  The  method  cho.sen  for  any  case  dejiends  upon  the 
local  physical  conditions,  the  degVee  of  accuracy  desired,  the  funds 
available,  and  the  length  of  time  that  the  record  is  to  be  continued. 
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Slope  method. — Much  information  has  been  collected  relative  to  the 
coefficients  to  be  used  in  the  Chezy  formula,  v=^c^R  ,s.  This  has  been 
utilized  by  Kutter,  both  in  developing  his  formula  for  r and  in  deter- 
mining the  value.s  of  the  coefficient  n which  appears  therein.  The 
results  obtained  by  the  slope  method  are  in  general  only  roughly 
a|)proximate,  owing  to  the  difficulty  in  obtaining  accurate  data  and 
the  uncertainty  of  the  value  for  n to  he  used  in  Kutter’s  formula. 
The  most  common  use  of  this  method  is  in  estimating  the  flood 
discharge  of  a stream  when  the  only  data  available  are  the  cross  sec- 
tion, the  slope  as  .sliown  by'  marks  along  the  bank,  and  a knowledge 
of  tlie  general  conditions. 

nV/r  method.-  When  funds  are  available  and  the  conditions  ^ 
such  that  sharp-crested  weirs  can  be  erected,  these  offer  the  l)cst 
facilities  for  determining  flow.  If  dams  are  suitably'  situated  and 
constincted,  they  may  be  utilized  for  obtaining  reliable  measure- 
ments of  flow.  The  conditions  ne<-essarv  to  insure  good  results  may 
be  divided  into  two  classes;  (1)  Those  relating  to  the  physical  char- 
acteristics of  the  dam  itself  and  (2)  those  relating  to  the  diversion 
and  u.se  of  water  around  and  through  the  dam. 

The  ]ihysical  recpiirements  are  as  follows;  (o)  Sufficient  height  of 
dam,  so  that  backwater  will  not  interfere  with  free  fall  over  it ; (A)  ab- 
sence of  l(‘aks  of  aiipreciable  magnitude;  (c)  to|)ograpl)v  or  abutments 
which  coniine  the  flow  over  the  dam  at  high  stages;  (d)  level  crests 
wliicli  are  kept  fr(>e  from  obstnictions  caused  by  floating  logs  or  ic^; 
(e)  crests  of  a ty'pe  for  which  the  coefficients  to  be  used  in  Q = c h hi, 
or  some  .similar  standard  weir  formula,  are  known  (see  Water-Supply 
J’ajM'rs  Nos.  ISO  and  200");  (f)  either  no  flash  boards  or  exceptional 
care  in  reducing  leakage  through  them  and  in  recording  their  condition. 

Preferably,  then’  should  be  no  diversion  of  water  through  i>r 
around  the  dam.  (ienerally,  however,  a dam  is  built  for  purposes 
of  power  or  navigation,  and  part  or  all  of  the  water  flowing  jiast  it  is 
diverted  for  .such  uses.  'I'his  water  is  mea.sured  and  added  to  that 
pa.ssing  over  the  dam.  To  insure  accuracy  in  such  determinations 
of  flow  the  amount  of  water  diverted  should  i>e  reasonably'  constant. 
Furthermore,  it  should  be  so  diverted  that  it  cun  be  measured  either 
by  a weir,  a current  meter,  or  a simple  .system  of  water  wheels  which 
are  of  standard  make,  or  which  have  been  rated  as  meters  under 
working  conditions  and  so  installed  that  the  gate  openings,  the  heads 
under  which  they  work,  ami  their  angular  velocities  may'  be  accurately 
observefl. 

The  combination  of  i)hvsical  conditions  and  uses  of  the  water 
should  bf'  such  tlmt  the  determinations  of  flow  will  not  involve,  for  a 
critical  stage  of  considerable  duration,  the  tise  of  a head  on  a broad- 

o W’HUT-Snppty  I'aptT  No.  lJUO  rpplaci  n No.  th*‘  edition  of  which  has  Imvii  exhaust'd. 
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ereste<l  dam  of  less  than  6 inches.  Moreover,  when  all  other  condi- 
tions are  good,  the  cooperation  of  the  owners  or  operators  of  the 
jdant  is  still  essential  if  reliable  results  are  to  be  obtained. 

A gaging  station  at  a weir  or  dam  has  the  general  advantage  of 
continuity  of  record  through  the  period  of  ice  and  floods,  and  the 
<lisatlvantages  of  uncertainty  of  coefficient  to  be  used  in  the  weir 
formula  an<l  of  complications  in  the  diversion  and  u.se  of  the  water. 

Velocity  method. — The  determination  of  the  quantity  of  water 
flowing  past  a certain  .section  of  a stream  at  a given  time  is  termed 
a tlischarge  measurement.  This  quantity  is  the  product  of  two 
factors — the  mean  velocity  and  the  area  of  the  cross  section.  The 
mean  vehxdty  is  a function  of  surface  slope,  wetted  perimeter,  rough- 
ness of  bed,  and  the  channel  conditions  at,  above,  ami  below  the 
gaging  .section.  The  area  depends  upon  the  contour  of  the  bed  and 
the  fluctuations  of  the  water  surface.  The  two  principal  ways  of 
measuring  the  vebxdty  of  a stream  are  by  floats  and  (Oirrent  motel’s. 

Great  care  is  taken  in  the  .selection  and  equijiment  of  gaging  sta- 
tions for  determining  discharge  by  velocity  measurements  in  order 
that  the  data  may  have  the  reijuired  degree  of  accuracy.  Their 
essential  requirements  are  |)racticalh’  the  same,  whether  the  velcxity 
is  determined  by  meters  or  floats.  They  are  located,  as  far  as  possible, 
where  the  channel  is  straight  both  above  and  below  the  gaging  sec- 
tion: where  there  are  no  cross  currents,  backwater,  or  boils;  where 
the  bed  of  the  stream  is  reasonably  free  from  large  projections  of  a 
permanent  character,  and  where  the  banks  are  high  and  subject  to 
overflow  only  at  flood  stages.  The  station  must  be  .so  far  removc-d 
from  the  effects  of  tributaiw' streams  and  of  dams  or  other  artificial 
obstructions  that  the  gage  height  shall  be  an  index  of  the  discharge. 

Certain  permanent  or  semipermanent  stnictures,  usually  referred 
to  as  “equipment,”  are  generally  jiertinent  to  a gaging  station. 
These  are  a gage  for  determining  the  fluctuations  of  the  water  surface, 
bench  marks  to  which  the  datum  of  the  gage  is  referred,  permanent 
marks  on  a bridge  or  a tagged  line  indicating  the  ]>oints  of  measure- 
ment, and,  where  the  current  is  swift,  some  appliance  (generally  a 
secondary"  cable)  to  hold  the  meter  in  position  in  the  water.  As  a 
rule,  the  stations  are  located  at  bridges  if  the  channel  conditions  are 
sati.sfactoiw',  as  from  them  the  ob.servations  can  more  readily  be  made 
and  the  cost  of  the  equipment  is  small. 

The  floats  in  common  u.se  are  the  .surface,  siib.surface,  and  tube 
or  rod  floats.  A corked  bottle  with  a flag  in  the  top  and  weighted 
at  the  bottom  makes  one  of  the  most  satisfactoiw’  surface  floats,  as 
it  is  affected  but  little  by  wind.  In  case  of  flood  measurements, 
good  results  can  be  obtained  by  observing  the  velocity  of  floating 
cakes  of  ice  or  debris.  In  case  of  all  surface-float  measurements 
coefficients  must  be  used  to  reduce  the  observed  velocity  to  the  mean 
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velocity.  The  subsurface  and  tube  or  rod  floats  are  intended  to  give 
directly  the  mean  velocity  in  the  vertical.  Tubes  give  excellent 
result.H  when  the  channel  conditions  arc  good,  us  in  canals. 

In  measuring  vel(K'itv  by  a float,  observation  is  made  of  the  time 
taken  by  the  float  to  jiass  over  the  “nin,”  a selected  stretch  of  river 
from  .">()  to  200  feet  long.  In  each  dLscharge  measurement  a large 
nundjcr  of  vehxdty  determinations  are  made  at  different  points 
acro.s.s  the  stream,  and  from  these  observations  the  mean  velocity 
for  the  whole  .section  is  determined.  This  may  be  done  by  plotting 
the  mean  positions  of  the  floats  as  indicated  by  the  distances  from 
the  bank  us  ordinates  and  the  corresponding  times  as  abscis-sas.  A 
curv'e  through  the.se  points  .shows  the  mean  time  of  run  at  any  )>oint 
across  the  stream,  and  the  mean  time  for  the  whole  stream  is  obtainwl 
bj’  dividing  tlie  area  bounded  by  this  curv^e  and  its  a.xis  by  the  width. 
The  length  of  the  run  divided  by  the  mean  time  gives  the  mean 
velocity. 

The  area  used  in  float  measurements  is  the  mean  of  the  areas  at 
the  two  ends  of  the  run  and  at  several  intermediate  sections. 

The  e.s.scntial  ])arts  of  the  current  meters  in  use  are  a wheel  of  some 
ty'pe,  .so  constructe<l  that  the  impact  of  flowing  water  causes  it  to 
revolve,  and  a device  for  recording  or  indicating  the  number  of  revo 
lutions.  The  relation  between  the  velocity  of  the  moving  water 
and  the  revolutions  of  the  wheel  is  determined  for  each  meter.  This 
rating  is  done  by  drawing  the  meter  through  still  water  for  a given 
distance  at  different  speeds,  and  noting  the  number  of  revolutions 
for  each  inn.  From  these  data  a rating  table  is  prepared  which 
giv(\s  the  velocity  per  .second  for  any  number  of  revolutions. 

Many  kinds  of  current  meters  have  been  constnicted.  They  may, 
howevei',  be  clas.sed  in  two  general  type.s — those  in  whieli  the  wheel 
is  made  up  of  a .series  of  cups,  as  the  Price,  and  those  having  a screw- 
jiropeller  wheel,  as  the  Haskell.  Each  meter  has  been  developed 
for  use  under  some  sjiecial  condition.  In  the  i^ase  of  the  small  Price 
meter,  shown  in  PI.  II,  B,  which  has  been  largely  developed  and  e.xten- 
sively  u.sed  by  the  UniUxl  States  Geological  Surv’cy',  an  attempt  has 
been  made  to  get  an  instrument  which  could  be  used  under  practically 
all  conditions. 

Current-meter  measurements  may  be  made  from  a bridge,  cable, 
boat,  or  by  wading,  and  gaging  stations  may'  be  classified  in  accord- 
ance with  such  u.se.  Fig.  1 shov\s  a typical  cable  station. 

In  making  the  measurement  an  arbitrary  number  of  points  are 
laid  off  on  a line  perpendicular  to  the  thread  of  the  stream.  The 
points  at  which  the  velocity'  and  depth  are  observed  are  known  as 
measuring  points  and  are  u.suully  fixed  at  regular  intenals,  varying 
from  2 to  20  feet,  dejiending  on  the  size  and  condition  of  the  stream. 
Perpendiculars  dropped  from  the  mea.suring  points  divide  the  gaging 
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section  into  strips.  For  each  strip  or  pair  of  strips  the  moan  velocity, 
area,  and  discharge  are  determined  independently,  so  that  conditions 
e.\isting  in  one  part  of  the  stream  may  not  be  e.xtended  to  parts  where 
they  do  not  apply. 

Three  classes  of  methods  of  measuring  velocity  with  current  metei-s 
are  in  general  use — multiple-point,  single-point,  and  integration. 

The  three  principal  multiple-point  methods  in  general  use  are  the 
vertical  velocity-curve;  0.2  and  0.8  depth;  and  top,  bottom,  and  mid- 
depth. 

In  the  vertical  velocity-curve  method  a series  of  velocity  determi- 
nations are  made  in  each  vertical  at  regular  interx'als,  usually  from 
0..T  to  1 foot  apart.  By  plotting  the.se  velocities  as  ab.scissas  and 
their  depths  as  ordinates,  and  drawing  a smooth  curve  among  the  re- 
sulting points,  the  vertical  velocity-curve  is  developed.  This  curve 
show's  graphically  the  magnitude  and  changes  in  velocity  from  the 
surface  to  the  bottom  of  the  stream.  The  mean  velocity  in  the  ver- 


Fio.  1.— Cable  BtaUon,  showing  section  of  river,  car.  gage,  etc. 


tical  i.s  then  obtained  by  dividing  the  area  bounded  by  this  velocity 
cuiwe  and  its  a.xis  by  the  depth.  On  account  of  the  length  of  time 
ref|uired  to  make  a comjdetc  measurement  by  this  method,  its  use  is 
limited  to  the  determination  of  coeflieients  for  ])urposes  of  compar- 
ison and  to  measurements  under  ice. 

In  the  second  multiple-])oint  method  the  meter  is  held  succe.ssively 
at  0.2  and  0.8  of  the  depth,  and  the  mean  of  the  velocities  at  these 
two  points  is  taken  as  the  mean  velocity  for  that  vertical.  On  tlie 
assumption  that  the  vertical  velocity-curve  i.s  a eomnion  i)arubola 
w'ith  horizontal  axis,  the  mean  of  th(»  velocities  at  0.22  and  0.70  of 
the  depth  will  give  (closely)  the  mean  velocity  in  the  vertical.  Actual 
observations  under  a wide  range  of  conditions  show  that  this  .se<;ond 
multiple-point  method  gives  the  mean  vi'loeity  very  closely  for  open- 
water  conditions,  and,  moreover,  thi'  indications  are  that  it  holds 
nearly  as  well  for  ice-covered  rivers. 

In  the  third  multiple-point  method  th(‘  meter  is  held  at  mid  dejuh, 
S.W1— IKK  2i:t-  n7 2 
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at  0.5  foot  below  the  surface,  and  at  0.5  foot  above  the  bottom,  and 
the  mean  velocity  is  determined  by  dividing  by  6 the  sum  of  the  top 
velocity,  four  times  the  mid-depth  velocity,  and  the  bottom  velocity. 
This  method  may  be  modified  by  observing  at  0.2,  0.6,  and  0.8  depth. 

The  single-point  method  consists  in  holding  the  meter  either  at 
the  depth  of  the  thread  of  mean  velocity,  or  at  an  arbitrarj’  depth 
for  which  the  coefficient  for  reducing  to  mean  velocity  has  been 
determined. 

E.xtensive  experiments  by  vertical  velocity-curves  show  that  the 
thread  of  mean  velocity  generally  occurs  at  from  0.5  to  0.7  of  the 
total  depth.  In  general  practice  the  thread  of  mean  A^elocity  is  con- 
sidered to  be  at  0.6  depth,  at  which  point  the  meter  is  held  in  the 
majority  of  measurements.  A large  number  of  vertical  velocity- 
curve  measurements,  taken  on  many  streams  and  under  varying  con- 
ditions, show  that  the  average  coefiicient  for  reducing  the  velocity 
obtained  at  0.6  depth  to  mean  velocity  is  practically  unity. 

In  the  other  principal  single-point  method  the  meter  is  held  near 
the  surface,  usually  1 foot  below,  or  low  enough  to  be  out  of  the 
effect  of  wind  or  other  disturbing  influences.  This  is  known  as  the 
subsurface  method.  The  coefficient  for  reducing  the  velocity  taken 
at  the  sub.surface  to  the  mean  has  been  found  to  be  from  0.85  to 
0.95,  depending  on  the  stage,  velocity,  and  channel  conditions.  The 
higher  the  stage  the  larger  the  coefficient.  This  method  is  es[)ecially 
adapted  for  flood  measurements  or  when  the  velocity  is  so  great  that 
the  meter  can  not  be  kept  at  0.6  de])th. 

The  vertical  integration  method  consists  in  moving  the  meter  at  a 
slow,  uniform  speed  from  the  surface  to  the  bottom  and  back  again 
to  the  surface,  and  noting  the  number  of  revolutions  and  the  time  taken 
in  the  operation.  This  method  has  the  advantage  that  the  velocity 
at  each  point  of  the  vertical  is  measured  twice.  It  is  useful  as  a 
check  on  the  jmint  methods. 

The  area,  which  is  the  other  factor  in  the  velocity  method  of  deter- 
mining the  discharge  of  a stream,  depends  on  the  stage  of  the  river, 
which  is  ob.served  on  the  gage,  and  on  the  general  contour  of  the  bed 
of  the  stream,  which  is  determined  by  .soundings.  The  soundings 
are  usually  taken  at  each  measuring  jjoint  at  the  time  of  the  discharge 
measurement,  either  by  using  the  meter  and  cable,  or  by  a s])ecial 
sounding  line  or  rod.  For  streams  with  permanent  beds  standard 
cross  sections  are  usually  taken  during  low  water.  These  sections 
serve  to  check  the  soundings  which  are  taken  at  the  time  of  the 
mea.surements,  and  from  them  any  change  which  may  have  taken 
l)lace  in  the  bed  of  the  stream  can  be  detected.  They  are  also  of 
vaHie  in  obtaining  the  area  for  use  in  computations  of  high-water 
measurements,  as  accurate  soundings  are  hard  to  obtain  at  high 
stages. 
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In  coraputinfi  the  dischar>ic  ineasureinent.s  from  the  observed 
velocities  and  deptlis  at  various  j)oinls  of  measurement  tlie  measur- 
ing section  is  divided  into  elementary  strips,  as’ shown  in  fig.  1,  and 
the  mean  velocity,  area,  and  dischargi'  are  determined  separately 
for  either  a single  or  a double  strip.  The  total  discharge  and  the 
area  are  the  .sums  of  those  for  the  various  strips,  and  the  mean  veloc- 
ity is  obtained  by  dividing  the  total  discharge  by  the  total  area. 

The  determination  of  the  flow  of  an  ice-covered  stream  is  difficult, 
owing  to  diversity  and  instability  of  conditions  during  the  winter 
period  and  also  to  the  lack  of  definite  information  in  regard  to  the 
laws  of  flow  of  water  under  ice.  The  method  now  employed  is  to 
make  frequent  discharge  measurements  during  the  frozen  periods  by 
the  0.2  and  0.8,  and  vertical  velocity-curve  methods,  and  to  keep  an 
accurate  record  of  the  conditions,  .such  as  the  gage  height  to  the  sur- 
face of  the  water  as  it  rises  in  a hole  cut  in  the  ice,  the  thickne.ss  and 
character  of  the  ice,  etc. 

From  these  data  an  approximate  estimate  of  the  daily  flow  can  be 
made  by  constructing  a rating  curve  (really  a series  of  curves)  simi- 
lar to  that  used  for  open  channels,  but  considering,  in  addition  to 
gage  heights  and  di.scharge,  the  var\dng  thickness  of  ice. 

For  information  in  regard  to  flow  under  ice  cover  see  Water-Supply 
Paper  Xo.  187. 

OKFK'K  .METHfUlS  OF  CO.MPUTINU  RtrS-OFF. 

There  are  two  principal  methods  of  determining  run-off,  depending^ 
on  whether  or  not  the  bed  of  the  stream  is  ])ermanent. 

For  stations  on  streams  with  jiermanent  beds  the  first  step  in  com- 
puting the  nm-off  is  the  construction  of  the  rating  table,  which  shows 
the  discharge  corresponding  to  any  .stag(^  of  the  stream.  This  rating 
table  is  applied  to  the  record  of  stage  to  determine  the  amount  of 
water  flowing.  The  construction  of  the  rating  table  dejiends  on  the 
method  used  in  measuring  flow. 

For  a station  at  a weir  or  dam  the  basis  for  the  rating  table  is  .some 
standard  weir  formula.  The  coefficients  to  lie  used  in  its  aj)plica- 
tion  depend  on  the  type  of  dam  ami  other  conditions  near  its  crest. 
After  in.serting  in  the  weir  formula  the  measured  length  of  crest  and 
assumed  coefficient,  the  discharge  is  computed  for  various  heads  and 
the  rating  table  constructed. 

The  data  nece.s.sary  for  the  construction  of  a rating  table  for  a 
velocity-area  station  are  the  results  of  the  discharge  measurements, 
which  include  the  record  of  stage  of  the  river  at  the  time  of  measure- 
ment, the  area  of  the  cross  section,  the  mean  velocit}’  of  the  current, 
and  the  quantity  of  water  flowing.  A thorough  knowledge  of  the 
conditions  at  and  in  the  vicinity  of  the  station  is  also  necessary. 
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The  construction  of  tlie  ratiiif'  table  depends  on  the  following  laws 
of  flow  for  open,  p<‘rmanent  channels:  (1)  The  discharge  will  remain 
constant  so  long  as  tlie  conditions  at  or  near  the  gaging  station  remain 
constant;  (2)  the  discharge  will  he  the  same  whenever  the  stream  is 
at  a given  stage  if  the  change  of  slope  due  to  the  rise  and  fall  of  the 
stream  be  neglected;  (2)  the  discharge  is  a function  of  and  increases 
gradually  with  the  stage. 

The  plotting  of  the  results  of  the  various  discharge  measurements, 
using  gage  heights  as  ordinates,  and  discharge,  mean  velocity,  and 
area  as  ahscis.sas,  will  define  curves  which  show  the  discharge,  mean 
velocity,  and  area  corresponding  to  any  gage  height.  For  the  devel- 
opment of  these  <'urves  there  should  he,  therefore,  a sufficient  num- 
ber of  di.scharge  measurements  to  cover  the  range  of  the  stage  of  the 
stream.  Fig.  2 shows  a typical  rating  curve,  with  its  corresponding 
mean-velocity  and  area  curves. 

•Vs  the  di.scharge  is  the  product  of  two  factors,  the  area  and  the 
mean  velocity,  any  change  in  either  factor  will  produce  a correspond- 
ing change  in  the  di.scharge.  Their  curves  are  therefore  constructed 
in  order  to  study  each  independently  of  the  other. 

'I'he  area  curve  can  he  definitely  determined  from  accurate  sound- 
ings e.xtending  to  the  limits  of  high  water.  It  is  nlwaj's  concave 
toward  the  horizontal  a.\is  or  on  a straight  line,  unless  the  hanks  of 
the  stream  are  overhanging. 

The  form  of  the  mean-velocity  nin'e  depends  chiefly  upon  the  sur- 
face slope,  the  roughne.ss  of  the  bed,  and  the  cro.ss  section  of  the 
:?rream.  Of  these  the  slope  is  the  ]>rincipal  factor.  In  accordance 
with  the  relative  change  of  the.se  factors  the  curve  may  he  either  a 
straiglit  line,  conv’e.x  or  concave  toward  either  axis,  or  a combina- 
tion of  the  three.  From  a careful  study  of  the  conditions  at  any 
gaging  station  the  form  which  the  vertical  velocity-curve  will  take 
can  he  predicted,  and  it  may  he  extended  with  reasonable  certaintA’ 
to  stages  beyond  the  limits  of  actual  measurements.  Its  jnincipal 
u.s(>  is  in  connection  with  the  area  curve  in  locating  errors  in  discharge 
mea.surements  and  in  constructing  the  rating  table. 

'I'lie  discharge  curve  is  defined  primarily  by  the  measurements  of 
discharge,  which  are  studied  and  weighted  in  accordance  with  the 
locid  conditions  existing  at  the  time  of  each  mea.surement.  The 
curve  may,  however,  b(>st  be  locatctl  between  and  bcj'ond  the  mea.s- 
uremenls  by  means  of  curves  of  area  and  nu'an  velocity.  This  curve 
undt'f  normal  conditions  is  concave  toward  the  horizontal  axis  and 
is  generally  parabolic  in  form. 

In  the  ])re|>aration  of  the  rating  tabh>  the  discharge  for  each  tenth 
<if  half  tenth  on  the  gage  is  taken  from  the  curve.  The  differencts 
between  succe.ssive  discharges  are  then  taken  and  adjusted  accord- 
ing to  the  law  that  they  shall  either  be  constant  or  increa.sing. 
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The  determination  of  daily  discharge  of  .streams  with  changeable 
beds  is  a difficult  problem.  In  ca.se  there  is  a weir  or  dam  available, 
a condition  which  seldom  exists  on  streams  of  this  class,  the  discharge 
can  be  determined  by  its  use.  In  case  of  velocity-area  stations  fre- 
quent discharge  measurements  must  be  made  if  the  determinations  of 
flow  are  to  be  other  than  rough  approximations.  For  stations  with 
beds  which  shift  slowly,  or  are  materially  changed  only  during  floods, 
rating  tables  can  he  prepared  for  periods  between  such  changes  and 
satisf actor)'  results  obtained  with  a limited  number  of  measurement. s, 
provided  that  some  of  them  are  taken  soon  after  the  change  occurs. 
For  streams  with  continually  shifting  beds,  such  as  the  ('olorado  and 
Kio  Grande,  discharge  measurements  should  be  made  every'  two  or 
three  days  and  the  di.scharges  for  intcrA'ening  days  obtained  either 
by  interpolation  modified  by  gage  height  or  by  Professor  Stout’.s 
method,  which  has  been  described  in  full  in  the  Nineteenth  .\nnual 
Report  United  States  Geological  Survey,  Part  IV,  page  32.3,  and  in 
the  Engineering  News  of  A|)ril  21,  1904.  This  method,  or  a graph- 
ical application  of  it,  is  also  much  u.sed  in  determining  the  flow  at 
stations  where  the  bed  shifts  but  slowly. 

COOPERATION  AND  ACKNOWLEDC.MENTS. 

The  hydrographic  work  of  the  United  States  Geological  Survey 
in  California  is  being  carried  on  in  coopi'ratfon  with  the  State  in 
accordance  with  acts  of  the  State  legislature  approved  March  16, 
1903,  and  March  20,  1905. 

The  act  of  March  16,  1903,  which  covered  the  period  from  July  1, 
1903,  to  June  30,  1905,  is  in  substance  as  follows: 

The  Slate  board  of  e.\aininers  are  hereby  toupowered  to  enter  into  contracts  with 
the  Director  of  the  United  Slates  Geological  Survey  for  the  purjxwe  of  making  topo- 
graphic maps  to  tlie  extent  of  twenty  thou.‘<and  dollars;  also  for  the  puriH>.»e  of  g.iging 
streams,  .surveying  rc.servoir  site.“  and  canal  loi  alion.s,  for  the  i-onservat ion  and  utilixa- 
lion  of  the  flood  or  storm  waters  of  the  Slate,  to  the  extent  of  fifteen  Ihou.sand  dol- 
lars [etc.). 

'rhe  act  t)f  March  20,  1905,  is  in  .substance  the  .same  as  jrrevious  act, 
the  a])|)ropriutiuns  being  increa.setl  to  S30,000  for  topography  and 
S20,000  for  hydrography,  and  covering  the  two  li.scal  years  July  1, 
1905,  to  June  30,  li)07. 

A.ssistance  has  been  rendered  or  records  furnished  by  the  follow- 
ing, to  whom  acknowledgment  is  due;  California  State  board  of 
examiners,  coinpo.sed  of  the  following  members:  George  C.  Pardee, 
governor;  C.  F.  Curry,  secretary  of  state;  I’.  S.  Webb,  attorney- 
general.  Acknowledgment  is  also  due  to  Mr.  Lovelace,  of  Lemoore, 
Cal.,  for  gage  readings  on  Tulare  Lake;  to  the  Kem  Coimty  Land 
Company,  through  A.  Iv.  Warren,  engineer  in  charge  of  water  meas- 
urements, for  the  record  of  Kern  River;  to  the  city  of  Santa  Barbara 
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for  cooperation  in  gaging  Santa  Yncz  River;  to  tlie  Bay  Cities  Water 
Company,  through  Edwin  Duryea,  jr.,  chief  engineer,  for  precipita- 
tion and  run-olT  data;  to  the  Great  Western  Power  Company,  through 
Mr.  M.  A.  Viele,  chief  engineer,  for  gage  heights  and  stream  measure- 
ments on  Feather  River  and  tributaries  and  for  rainfall  and  evapora- 
tion records  near  Prattville,  Cal. ; to  the  Southern  Pacific  Company, 
through  its  chief  engineer,  William  Hood,  for  river-stage  records  of 
San  Joaquin  River  at  Herndon,  Cal.,  and  for  transportation  fur- 
ni.shed;  and  to  the  officials  of  the  Santa  Fe  Railway  for  transporta- 
tion furnished. 


LOWER  COLORADO  RDTIR  DRAINAGE  BASIN." 

COLORADO  RIVER  AT  HARDYVILLE,  ARIZ. 

This  station  was  established  May  11,  1905.  It  is  located  one- 
fourth  mile  above  the  deserted  town  of  llardyville,  and  7 miles  above 
F'ort  Mohave,  Ariz.  The  comlitions  at  tliis  station  and  the  bench 
marks  are  de.scribed  in  Water-Supply  Paper  No.  175,  page  128. 


discharge  meojturanrnU  of  Colorculo  Rirtr  at  Hardy lillf,  Ariz.^  in  1905^. 


Date. 

Hydrograpber. 

Gage 

height. 

Dis- 

charge. 

Date. 

lly«lrt)grapher. 

Oag" 

height. 

Dl!,- 

chargiL 

1906. 

Mav  17 

0.  W.  Peterson.. 

Feet. 

6.06 

Sec.-U. 
33.  UO 

1906. 

April  8 

c.  W.  Jenkins  . . 

Ffft 

6.90 

Ser.-ft. 

2I,5a» 

May20 

6.95 

33.91U 

. .4j0 

7.30 

24,  too 
.12.200 

May  27 

C.  W.  Jenkins 

11.^ 

09,010 

April  22 

.do 

8.  10 

10. 50 

64. 750 

April  24  

Murfihy  and  1»h*. 

H.  84 

37.500 
<0. 800 
33, 100 

14.50 

107. 700 

May  3 

9.00 

June  18 

do 

12.80 

81.030 

May  6 

('.  W.  Jenkin..*. . 

K.  71) 

10. 15 

52.8C0 

Mav  13 

Mav20 

11.20 

'r,20o 

July  9. 

6.  70 

30.650 

c*.  n.  Ia-*'. 

11.90 

63.700 

July  16 

do 

5.  70 

22, 400 

Mav  27 

V.  W . Jenkins 

14.  <0 

W.800 

July  23. 

do 

5. 10 

r.l20 

. ..do 

M.ai 

96.200 

July  30 

4.C0 

14.590 

1.1.  10 

92.000 

5.00 

r.(K0 

12.270 

14  • () 

109.000 

AU^>t  13 

do 

4.20 

Julvl 

F.  T Cavin. 

10  35 

6.1. 700 

4.00 

11.050 

.Inly  8 

19.  .'to 

47.500 

3 20 

5.934 

S.  .50 

34.600 

September  17.. 

do 

3 40 

7.523 

.ruly22... 

H.  5»i 

.IS,  100 

October  ! 

do 

3 00 

4,»2>7 

July  29. 

.do..  . 

if',  .'ki 

27,  (.00 

3.90 

6. 579 

<|o  . 

7.  35 

24.  400 

3 m 

6.574 

.\uiplsl  11 

.\ilgusl  is 

..  ..do 

.do..  . 

7.(K) 

19.500 

November  4 .. . 

Jenkins  and  Lee. 

3.  48 

5,949 

6 4.5 

16.200 

November  12.. 

C.W.  Jenkins.... 

3.K5 

6.504 

.\tigtlsl  25 

,‘9'pU‘nilaT  1 . . . 

6.2fl 

14. -200 

November  19.. 

do 

3.  70 

5. 979 

d.». 

6.  .'lO 

15.  .'<00 

November  25.. 

do 

3 U> 

5.7.'i7 

H. . 

6. 

12. 700 

u.no 

I7.R.V) 

8ept*‘mU‘r  15.. 
S<'i)P*ml>«T  22. . 
8epl»'niU*r  29. . 
fJctolMT  6.  - 

..  ..do.  . . 

fi.  .*4) 

11. 400 

1906. 

January  1 

C.  W.  Jenkins 

3. 70 

3.430 

.1  hrimk .. 

.do 

. ..do 

tl.  73 
7.  3S 
7.  6.1 

12. 100 
16.900 
|(>.0U0 

January  7 

do 

3.50 

3.  4a0 

(Jctolwr  13 

.dt. 

7.00 

12.  OUO 

January  14 

January  21 

3 30 

3. 3»  0 
5,  lOO 

..lo 

6.  75 

9.840 

do 

4. 15 

Oclolaw  2S.  . 

. do-  . 

6.  (>0 

8.400 

January  28 

do 

4.50 

7.K50 

November  4 . . 

do 

6.  Ml 

9,  470 

do 

do 

February  12... 

4.  4U 

NoveinU*r  17 . . 

..<lo. 

7.  15 

10.  .100 

February  25... 

do 

4.30 

3.'0 

\oveinl)er  24 . . 

..  .d.t 

6.  85 

9.  4:«) 

March  4 

do 

4. 10 

.'.,710 

l>ee<«mla‘r  1 

. .do. 

6 70 

7.?20 

March  11 

do 

4.20 

l..'‘.20 

iMvinU-r  8.  - - 

. ...do 

8.  is 

23.300 

March  18 

6.40 

19.400 

7.25 

11,300 

9.230 

March  25 

do 

5.80 

12.H00 

l>etv.mla»r  22. . 

.-lo... 

0.89 

April  1 

do 

7.50 

30.nno 

I)ec«>raber  29. 

• .-lo. 

6 . .50 

7.160 

A A description  of  tho  general  tcaturcH  of  Coluradu  River  drainage  will  found  in  Water-Supply 
Paper  No. 
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Daily  gagr  height,  in  feel,  of  ('olorado  Hinr  at  fJardyviUe.  .Inc., /or  l905-€. 


Day. 

Jan. 

1 Fob. 

1 Mar. 

-\pr. 

May. 

j Juno. 

July. 

' Aug. 

Sept.  1 

1 Oct. 

Nov.  j 

Dei. 

1903. 

i 

1 

1 

'all. 8 

8.55 

4.5 

3.4 

3.75 

3.45 

7.4 

2 ! 

"11.5 

8.4 

1 4.5 

3.4 

4.05 

3.45 

7.1 

"II.  1 

8.3 

a4.6.> 

3.2 

4.7 

3.5 

, 6.05 

4. 

10.7 

8.0 

4.8 

3.2 

4.35 

3.45 

5.35 

5. 



lO.K 

7.9 

5.2 

3.iT} 

5.1 

3.5  1 

i 

6. 

11. 8.5 

7.. 55 

5.0 

3. 55 

4.8 

3.5 

4.5 

7 

12.5 

7.3 

4 7 

3. 5 

4.8 

3.6 

1 4 3 

s. 

13.1 

7.0 

4.7 

3.6 

4.7 

4.0 

"4.2 

13.7 

6.7 

4.K5 

6.:> 

4.7 

3.85  . 

1 

10. 

14.4 

6.7 

4.6 

3.6 

1.4.5 

3. 35 

' 3.9 

11. 

0 N5 

14.3 

6 .*1 

4.5 

4.0 

4 25 

3.75  * 

^ 3.7.5 

12. 

6 9 

14. U 

6 15 

4.3 

3.7 

4.  1 

3.K5 

3.75 

1.1. 

6.95 

14.3 

"6.0 

4.25 

3,5 

" to 

3.8 

3.8 

M. 

7. 15 

14-45 

" 4. 1.5 

3.5 

3. 9.5 

3.6.5 

3.8 

l.i. 

7 15 

14.5 

5.2 

4.0 

3 45 

3.  K5 

3.8.5 

3.T 

10. 

6 ft5 

13  S 

5. 85 

4.0 

3.45 

3.8 

3.75 

3.7 

17. 

0.7 

13  3 

5.5 

3.9 

3.4 

3.7 

3.7 

3.7 

IS. 

6.N 

12,  S 

.5.3 

3.8 

3.3 

•3.7 

3.7 

3.7 

10. 

6,9.5 

12. 5 

5.25 

3.8 

3.2 

3.7 

3.7 

3.6 

20. 

7-0 

12.2 

"5.2 

3.8 

3.2 

.3.6 

3.7 

.3.6 

21. 

7.r> 

11. K.5 

5.1 

3. 7.5 

3.a5 

3.55 

3.6 

"3.65 

22. 

S.  1 

ll.^i.5 

5.1 

3. 75 

3.05 

3.5 

3.6 

3.; 

23. 

K..8 

10.8 

.5.1 

3.6 

3.0 

3.5 

3.6 

3.8 

21. 

’ 

9.5 

10.5 

4.95 

3.6 

3.05 

"3.5 

3.7 

3.8 

2.“)  - 



9,9 

10.15 

4.K5 

3.6 

2. 9.5 

.3.45 

3.6 

3.8 

20. 

1 

19.6 

in.o 

4.7 

4.75 

2.05 

3.5 

5.4 

3.'0 

*>7 

tl.l 

U.5 

4.7 

3.7 

2.95 

3. 4.5 

5.4 

3.9 

2s. 

11.5 

9.1 

4.7 

3.4 

2.95 

3.5 

5. 1 

3,9 

21». 

12.7 

9.2 

4.7 

3.3 

3.95 

3 .55 

5.0 

3.9 

3). 

^12.4 

9.6 

4.65 

3.4 

3.05 

3 5 

.5.1 

3,8 

«12. 1 

4.6 

3.4 

3.5 

mio. 

1 . 

....  ‘*3.7 

‘J4.2 

4.4 

7.K.5 

9. 5 

13.2 

10.25 

7.4 

6.5 

" /.56 

6.65 

6.7 

2. 

....  3 .'i 

4.1 

4.2 

S.25 

9.2 

13  8 

10.0 

7.4 

6 35  1 

1 7.5 

6.6 

6.65 

3. 

....  3 5 

1.0.5 

42 

7.9 

9.1 

14  0 

9.7 

7 6 

6.25 

7.  7 

"6.  7 

6.7 

4. 

....  3 1 

4.1 

4.1 

7.4 

9.2 

13  8 

9.4 

7.5 

6 .5  1 

1 * 

6.8 

6.65 

5. 

....  3.3.1 

4. 1 

4. 1 

7. 45 

8.9 

13  75 

9.4 

7-35 

6.5  ' 

1 . 4 

6.  V5 

6.6 

6 

..  . 3,4 

4.1 

4. 1 

7.1 

8.K 

13.8 

9,2 

7.2 

6 55  ; 

7.6  I 

"6.8 

6.8 

....  3..*> 

4.2 

4.1 

fi.H.5 

8.7 

13.6 

9.3,5 

7.0 

6 55  ! 

7.4 

6.9 

7.45 

K. 

...  3 :t> 

4,2 

4.2 

0 '» 

8.  1 

1 13.3 

9.25 

7.1 

B.7  1 

7.3 

6.9 

8.45 

0. 

. . 3.3 

4.3 

4.2 

0 9 

8.7 

13.  U 

9.35 

7.0 

6 7 

7.2 

7.0 

7.9 

10. 

....  3.1.'i 

1 1 

4.2 

6.9 

9.3 

13.1 

9.1 

7.0 

6.7 

7.1 

7.3 

7.7 

n. 

....  3.3 

U4.4 

4.2.5 

7 1 

10.1 

13.25 

K 9 

7.a5 

6.55 

7.1 

7.3 

"7.6 

12. 

...  3 ;i'. 

4.4 

4 2 

7. 1 

10.5 

13.5 

8 8 

6 K5 

6 6 

7.1 

"7.3 

7.5 

13. 

....  33 

4.4 

4..'l*. 

7.6 

11.95 

13.1 

8.8 

6,8 

6 .5.5 

7.0 

7.3 

7.4 

1 1 

..  . 3 4 

4.  1 

4.5 

7.5 

1 1 . K.5 

13.95 

8 45 

6.7 

6 .55 

7.0 

7.2 

7.3 

i:.- 

..  3.35 

1.3 

5. 1 

7..^5 

11.9 

"14.0 

8 5 

6.  a* 

6 .5.5 

6.05 

7.15 

;.25 

10. 

. . . . 3.  1 

4.3 

a 5.  H 

7.4 

12.5 

14.1 

8 

6.6 

6.55 

6.9 

7. 1.5 

7.1 

17. 

...  3.7 

4.3 

0 4 

7. 45 

12  75 

H 6 

8 .V» 

6 55 

6 5 

6 K5 

7.15 

6.05 

IN. 

....  3 H 

1 25 

0 

7.6 

12  6 

14  8 

8 5 

6. 45 

6 6 

6 8 

7.1 

6.95 

l‘l. 

....  3 11 

4.2 

5.9 

7.6 

12  1 

15  2 

8 .55 

6 45 

6.9 

6.8 

7.0 

. 6.9 

20. 

4.2 

4.  1 

5.3 

7.C 

11.9 

15.  4 

8.65 

6.25 

6.7 

6.75  , 
1 

6.9 

' 6.9 

21. 

....  4.15 

4.2 

5.9 

7.9 

12.3 

15.0 

8. 75 

0.2 

6.6 

6.7 

6.85 

' S.9 

....  4.5 

rt  -1  ? 

5.9  ! 

S.l 

12. 75 

15.0 

8 6 

6. 1 

6.75 

6.7  1 

0.&5 

6.85 

23. 

....  41 

4 2 

5.S 

a K.  4 

13  4 

14,3.5 

8 .5.5 

6 3 

7 2 

6.7  ‘ 

0.9 

6 7.5 

21. 

...  4.3 

4 2 

5.S 

8 K 

13.7 

13  8 

8 :i5 

6 6 

7.0 

6.65 

6.85 

6 65 

2.'i. 

. ...  1.4 

1.3 

5.8  . 

8.9 

14.2 

13.1 

8, 15 

6.2 

0.9 

6.6 

6.85 

6.. 55 

20. 

4.5 

1.3 

0.5 

9 2 

14.2 

12  1 

8 05 

6 2 

7.0 

6.6 

" 6. 85 

6.45 

4 1 

. 4 3 

0 4 

9 H 

14  5o 

11.  K5 

7-8.5 

"0,25 

7.0 

6 .55  1 

6.85 

6.4 

•>K 

4 15 

4.  4 

0)  3 

10.  4 

:4..5 

11-0 

7 05 

6 .^5 

"72 

6.9 

6.4 

2*. 

....  44 

i i .55 

10  3 

«*14.2 

11.2  : 

1 7 -.5.5 

6-  4t5 

7.4  1 

1 0.  .'.I  ^ 

6.9 

6.5 

:u. 

....  44 

7,3 

lo.u 

13  9 

10. c 

1 r..v, 

0.5 

7.6 

"6  75 

6.8 

6.65 

31 . 

....  4,3 

7.  75 

13  1 

, n 7.5 

"0.5 

6 75 

6.5 

<*  Katirimted. 
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Ihiily  (liteharyr,  in  Mcond-fert,  of  Coloraiio  Uiirr  at  IlardytilU.  Ari;.,/or  lixti-ti. 


Day. 

.Tan 

FeN. 

Mar 

Apr.  1 

May. 

Juiu*. 

July. 

Aug. 

Sept. 

Oet. 

Nov. 

Dec. 

1903. 

I 

1. 

73.461 

45,260 

14,080 

7, 160j 

9.290 

6,65() 

29,500 

44^02.) 

14i(^) 

7, 16) 

26,500 

3 . 

67.09) 

43. 2 K) 

1.5,09.) 

.5^970 

15.990 

6,0)0 

is!  200 

i. 

1 

63..5.V) 

40, 7.V) 

16.110 

5,97.) 

13.100 

5. 7.50 

14,300 

.V, 

r>4.4:u 

39, 940 

18.950 

7,46) 

18.  ZX) 

5,800 

11,500 

0. 

73.  irjo 

.37, 120* 

r,.50) 

8,0cv5 

15,6'ki 

.5,.V)0 

10.400 

35. 120 

I5,4;t) 

7,76)' 

9. 

m,7)x) 

3),4l‘lJ 

16  , 460 

7,76o; 

14/VX) 

7'2k) 

8,800 

10. 

98.  78 ) 

3).4I0' 

14.7.50 

8,3r0 

12,000 

7,000 

7,400 

U. 

12. 

31,970 

91.70.) 

26.16) 

12.770 

8.98.) 

8,  Ok) 

6,.Vk) 

6,300 

!3 

:J2.  :m 

97. 76) 

Z5.(XV) 

12. 440 

7, 760 

7,900 

6,m 

6, 700 

U. 

7, 76) 

U. 

16.. 

S2. 300 

92. 7a) 

23,640 

10.3V) 

7, 4C0 

6,(XX) 

6,  KM) 

b,fXX) 

17. 

18. 

3)  . IliU 

82.8s.) 

19. 

32.:d*o 

80.0  k) 

19. 320 

IK. 

32. 7.V) 

77.18:) 

18.9V) 

9. 601 

5,970 

S.ZXJ 

diooo 

5,300 

21.. 

3V520 

18.290 

22 

41..)60 

69. 34 ) 

18,220 

9,290 

5.090 

4.6k) 

5,.Vk) 

6, 000 

23., 

47.331) 

64,4;«) 

18,220 

8,370 

4,HX) 

4,801) 

5,600 

6, 700 

24. 

53.2.31) 

61.810 

2i., 

.56. 640 

36. 

27. 

67. 090 

.53.  ZD) 

1.5,4.30 

8.980 

4.515 

5,050 

17,;kx) 

7.400 

28.. 

70.  700 

49.810 

15,43) 

7,16) 

4,515 

5,700 

14,500 

7.44X) 

29. . 

81,931) 

.50.68) 

15,4:X) 

6,560 

10.540 

6.050 

13,200 

7.44X) 

."H.. 

31.. 

76^240 

14. 750 

7. 160 

5^900 

6^700 

1906. 

1 

1.. 

3.43) 

6,  ID) 

6. 7IIJ 

X4. 6 ) ) 

4.5.90!) 

#W.501 

62.6k) 

Z5.)XX) 

1.5,500 

17,800 

H.IVk) 

7, 720 

i. . 

3.0J) 

5,6J.) 

6.0)1) 

36. 9J) 

42.9JO 

91 . 70 ) 

.59.  (XK) 

25.UO>) 

13.20) 

16.000 

8.  Ok) 

6,8«k) 

3.. 

3. 10) 

5,20) 

6,00) 

32.«)») 

41.80;) 

95,  .V)) 

.V5.  OOJ 

29.»J0i 

12. 6X) 

17., VX) 

8,(4K) 

6,700 

4 

2,9).) 

5.250 

5,70) 

27.  .3)) 

4 1 . 3 K) 

94,. 30) 

51,0:)) 

27,00;) 

13.  .50) 

16,800 

9. 470 

6, 000 

5-. 

2.8.V) 

5.I1U 

a,  70 ) 

27. 10) 

36.  40 ) 

95.0  kJ 

50,5(K) 

24.400 

13,0:X) 

16.600 

H,‘kX) 

.5,.V)0 

6.. 

3. 10) 

5, OK) 

.5.6.V) 

23, 600 

34,001 

96,  .50 ) 

47, 501 

21.. 501 

13.000 

15. 84X) 

9.200 

6.04X) 

G. 

3.440 

5.3:)  1 

5,6a) 

21.  UK) 

3l.(XK) 

04..V)) 

48. 70) 

lS,.Vk) 

12.20.) 

13,  .Vk) 

9..VX) 

10,  KH) 

3.  l.V) 

.5,3K) 

5.70) 

21,50) 

28.  .VX) 

93.20) 

47.0  X) 

20. 70) 

I3.h0) 

12,800 

9. 5.k) 

23, 100 

3,050 

5,700 

.5.6.V) 

21,3)) 

35.60) 

91.20) 

47.. 50) 

18,801 

1.3. 6 X) 

12. 100 

lO.OV) 

II,.VK) 

in. . 

3,33J| 

6, 100, 

5,6a) 

22, 100 

42.. 50.) 

92,00.1 

44.10) 

19.  Itf) 

K3.tVK) 

H.74X) 

12,800 

13,(X)0 

11.- 

3.200 

e.ao'J 

5.700 

22.80) 

52. 7iX) 

93.2IN) 

41,001 

20.  .Vi:) 

12.0)0 

12,0)0 

12. 7lX) 

12,600 

3.2V) 

6. 400 

5,801 

22.90) 

.58,  ,V)U 

95. 80 ) 

,39. 6X) 

17.  M) 

12.6K) 

12.3X) 

12..VX) 

12,404) 

13. . 

3,200 

6. 20.) 

6,70J 

27,0  W) 

65.80) 

91,0  H) 

39.0  X) 

18.00.) 

12. 10 ) 

12,00,5 

12. 2 M) 

ll,7(X) 

3..V>) 

6.20.) 

7. )0 

26.10) 

72.80) 

PX).(X)0 

34.50) 

17..50) 

12  Uk) 

12.0  k) 

ll,3(k) 

11,300 

3,450, 

6.00.)^ 

10,6)0 

21,60) 

71..VK) 

lOo  Ok) 

31.6VJ 

17,20;) 

12.100 

11,7*)0 

10,700 

ll,3ik) 

16. 

3,70:) 

6,av) 

15.  OX) 

25, 200 

77.  lOo’ 

101,00!) 

.33  501) 

17,301 

n,7ik) 

It,  mol 

10.600 

10,101) 

F7. . 

4.. 500 

6, 10.) 

19.30 ), 

25, 7f) ) 

78,0)0 

ia5,0k) 

:3r>.())) 

17.60* 

11,3  *0 

10.  Vk) 

10.3*0 

9,  KM) 

4,80) 

5,90.) 

19.  OJ) 

27. 20) 

72. 3 K) 

110,00) 

:15  70) 

16, 2)X) 

12.0)) 

10,  vn 

10.200 

9,1(M) 

5.20) 

5.80  V 

1.5. 4:K) 

27,20) 

68,  OKI 

11.5.0M) 

3(>..5:k) 

16..V)) 

15.  OX) 

10.200 

9,6)') 

9.000 

5,m\ 

5,60:)| 

14,300 

2/  30 », 

03, 7c0 

116.ak) 

37/20) 

14. Ok) 

12, .VV) 

9,810 

9,200 

9,000 

21.. 

5.90) 

5.85o' 

14.900 

31,30) 

68  .V)f) 

113, 6X) 

39. 701* 

13.  VV) 

10,800 

9,  8HU 

9.000 

9,000 

7,30) 

.5.90); 

H.30J 

32.20) 

73.  .50:) 

113.0,k) 

38  50  ) 

12,50) 

11. KW 

0.  :ttk) 

9/21 X) 

8/kk) 

7,00V 

6.0)) 

1.3.  .V) ) 

34, 10) 

81.0.11 

106, OK) 

;i8.ox) 

15.0  M) 

16.  .VV) 

9,2«X) 

9. 4(X) 

8,. 300 

6,70) 

6,av> 

13.2)1 

37, 10) 

63,(X)1 

100.01) 

35. 70 ) 

2t). :«)) 

11. Ok) 

8 ^kX)' 

9.4.10 

7.64k) 

7.20) 

6,  .150 

12,8a)>  38,30) 

SO,  .VI) 

tKl.lX).) 

33,60) 

14.21k) 

12.  .Vk) 

.8,.'-00| 

9,200 

7,  fkk* 

7,70) 

6.301 

18.  O'/) 

41,70:) 

«9..V)0 

65.0  k) 

32.601) 

M.r)k) 

1.3  Oki 

8, -1.50 

9.2*k) 

6. 74X) 

7,30.) 

6, 30) 

ir.GtW 

48.  no ) 

irj.'jx) 

79. 7.)0 

30.  .50) 

14.  Ilk) 

I.3.IMVI 

S,  2.J0 

9, 200 

6, 4ik) 



7,70) 

b,  70) 

17.20) 

55.a)) 

9:{,ix).) 

76. 70 ) 

28.  .Vk) 

1.5, IKK) 

1-5. <kK) 

8.4  k) 

9,5.k) 

6,  100 

7,20)  . 

22,  .301 

.54,  .50) 

91.000 

72,  .VK) 

27  6) ) 

16.  .vn 

17. 44V) 

9.400 

9,.Vk) 

7.160 

7.100  . 

26. 801 

.51,201 

89.0)0 

60,01). 

27.. 501 

16..I00 

19.50), 

9,44X)j 

8,800 

7 400 

> 

fi.  70 ) . 

31.813 

84,501 

27.  .vn 

16.501 

1 

9. 400 

7,700 

discharge^  were  obtained  by  the  Indirect  method  for  siiKting  channels,  except  from 
> II  to  Oetober  I,  1905,  wlien  a rating  talde  was  uae<l. 
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EstimaUd  monthly  ilUchargt  of  Colorado  Hirer  at  IJardyrille.  Ariz..for  19Uo-r>. 


Month. 

Discharge  in  ae^ond-feot. 

Total  in 

Maximum.* 

* Minimum. 

Mean. 

acre-feet. 

j 

i9a'». 

May  (11  to  31) 

81,920 

30, 410 

47,370 

1,973.000 

99, «»  1 

49.840 

75,760 

4..5OK.000 

45,260 

U.750 

25,310 

1.&56.000 

August 

18,950 

6,  .5fO 

11,810 

720,200 

ScptcralKT 

10,850 

! 4,  .515 

6,972 

414.^ 

October 

18.200 

4.700 

8,571 

527.000 

Noveintx*r ! 

17.800 

1 5,200 

7.60t5 

452,000 

Dm*mU*r ' 

29.500 

5.300 

9,097 

559.400 

The  peilorl 

10.720,000 

i90i;.  ^ 

1 

January 

7, 700 

2,850 

4,830 

297,000 

February 

6.700  : 

5,000 

5,880 

327,000 

March 

31.800 

5,000 

12,300  , 

756.000 

April ' 

' SS.tiOO  ' 

21.100 

31,i'i00  1 

1,880,000 

•May 

93.000 

28.  .500  1 

64.500 

3,970.000 

June , 

116.000 

06.000  ' 

' 95.300 

0. 670.000 

July ' 

62.ti00 

27,500 

40.0CH) 

2. 4<i0. 000 

Au^st 

29.000 

12,  .500 

18.400 

1. 130. 000 

Septemlicr 

19,  .500 

lO.KOO 

13,400 

797.000 

OctolKT 

17,800 

, 8, 200  1 

11,700 

719,000 

Novemtier i 

1 12,800  1 

8,000 

9,870 

5vS7.000 

Decern  h«*r j 

1 23,100  ' 

! 5,500  , 

.5«iO.UOO 

The  year 

116,000 

2.850  1 

1 26,400 

19,200.000 

Note.— V’aluos  arpratpul  aa  follows:  October  to  Deceraljcr.  1905,  fair;  renmlnder  of  1905  and  190»i.  good. 


COLORADO  RIVER  AT  VUMA,  ARIZ. 

This  station  is  located  in  the  town  of  Yuma,  Ariz.,  1 1 miles  below 
the  mouth  of  Gila  River  and  10  miles,  by  river,  above  the  Mexican 
boundarA’.  Records  of  river  height  have  been  kept  by  the  Southern 
Pacific  Company  since  April  1,  1878,  on  the  gage  which  was  estab- 
lished by  Arthur  Brown,  sujx>rintendent  of  the  company’s  bridge 
and  building  department,  during  the  summer  of  1876.  The  condi- 
tions at  the  station  and  the  bench  marks  are  described  in  Water- 
Supply  Paper  No.  177,  page  1.3,  wliere  are  given  also  references  to 
|)uhlications  that  contain  data  for  pre-vious  years. 


hisvhar^t  m*'asuremfnts  of  ('obtrado  Ixivcr  at  Yuma,  Ariz.,  in  1906. 


[BY  \V.  D.  SMITH  AND  OTHERS.} 


Dub*. 


JiiiiuHry  3.. 
January  5.. 
January  9.. 
January  13. 
January  19. 
January  23. 
January  23. 
Jammry  27. 
January  30. 
Fcbnia  ry  2 . 
February  6. 
February  9. 
Februarj*  12, 
February  15. 
February  16. 
Februarj*  19. 


ftngi* 

Dio- 

j Dill.’. 

1 r.agc  ; 

i Dia- 

tx'ighl 

chargu, " 

1 height. 

charge. 

Ffft. 

,Srr.-/f.  ! 

! Feft. 

Stc.-ft. 

17.70  , 

5,730  ! 

Fetiriiurv  21 

19.  40 

10,800 

17.55  ' 

5.  .580 

Fobriia  rV  21 

laao 

10,200 

17.45  , 

5, 0510 

March  6 

1^90 

8,600 

17.  10  ; 

4,  .5.50 

Miircli  9 

18.90 

7,730 

17.40 

4,200 

March  12 

: 18.85 

6,740 

19.50 

lO.lOO 

March  15 

26.35 

54,300 

19.  tiO 

13.  *810 

i .March  10. 

27.55 

66.700 

l .s.  kO 

10. 0(X5 

, .Mar«*h  17 

24.75 

42,300 

18  70 

9. 740 

I .March  19 i 

22. 75 

33,200 

18  . .55 

9.110 

March  21 

22.05 

24,000 

18  .20  ! 

7.280  '■ 

March  24 

21.90 

22,400 

18,20  ■ 

6,:uo 

March  27 ' 

24.00 

43;  800 

IS.  .'.5  1 

' 8. 220 

March  28** 

26.50  i 

65.000 

18.90 

9,040  1 

March  29<i 

1 28.10  1 

75,000 

19-96 

14,100  i 

March  31 « 

'23.70 

34,700 

19.  60 

12,200  ! 

April  3 

* 23.80  1 

37,500 

a Measured  by  J,  N.  Johannson. 
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Ditcharge  vuasuremenls  of  Colorado  River  at  Yuma,  Ariz.,  in  J906 — roniinued. 


Date. 

GaTO 

height. 

• Dia-  1 
char^.  ’ 

Date. 

A 

Dis- 

chanP'. 

Ffft. 

SecMt. 

Feet. 

Ser.^fi. 

April  5 

23.40 

37.800 

August  27 

19. 10 

15,^ 

Aprils 

22.30 

27,200 

August  29 

19. 50 

16,400 

April  11 

22.70 

29.800 

August  .11 

\K90 

13. 400 

April  M 

22.45 

27.  WW 

S<‘pU*ml>»'r  .1- 

19. 20 

H..500 

29,500 

April  18 

22.40 

27,200 

S<»pternlM'r  7 

18.70 

12. 

AprU20 

22. 45 

26,  m) 

Septcmlx*r  10 

ia75 

11.800 

April23 

22.65 

29.(K)0 

Septenil)er  13 

l^!^0 

11. .'4K) 

April  25 

23. 10 

31.7UO 

S*'pt<*inl)cr  15 

18. 70 

10. 700 

April  27 

23.55 

3ti.  7(X) 

Septeml)er  17 

16. 6w> 

10,  700 

April  30 

24.50 

41,100 

A'ptomber  19 

IS.  40 

9,‘J20 

M«y2 

25. 10 

50,800 

8<*pteiiiber  21 

18.10 

10.200 

May  5 

24.55 

40,600 

Septemb(*r  24 

18. 40 

10.  .300 

May  8 

24.30 

36,800  . 

Septeinlwr  26 

19.  10 

13.200 

May  10 

23.70 

35, 100  1 

Septemlvr  28 

18. 70 

11,700 

May  12 

24.25 

42. 100 

Oc’tolx*r  1 

19. 55 

15,  two 

24.90 

46,  .500 

19. 40 

14,700 

Mav  18 

26.20 

.52.  .SOO 

Octolx‘r  6 

19.  .V, 

15,800 

May  21 

27. 10 

01,200 

Octol>er  8 

19. 10 

14,900 

May  2t 

27.20 

68,900 

OctoU*r  10 

18.  .SO 

14,  ,100 

May  28 

27.60 

71,100 

October  11 

18.60 

13,  .100 

28.  (iO 

8i,8a> 

. . 18. 10 

10,  700 

June  5. 

28.30 

92,  klO 

OctoU’r  18 

IS.  10 

lO'  *4K) 

27. 40 

89.000 

OctolK*r22  . 

27.30 

82, 100 

OcloU*r  24  . . . 

26.90 

laoo 

June  16 

26.05 

80,*jOO 

Octol)»'r  29 

iK.a5 

8. 610 

2a  00 

80. 800 

8 t'liiO 

2a  75 

79,800 

Jane  23 

27.30 

83,000 

Navoml>er  6 

18. 

8.  i:» 

June  25 

27.80 

96.HOO 

Noveml>er8 

la  75 

9, 420 

June  2Ho 

28.  a5 

9i».  900 

NovcnilH*r9 

18. 75 

9.430 

June  30 

27.30 

80,300 

Novemb«*r  10. 

18.  SO 

9,  a50 

July  3 

24.35 

60,400 

N'oveinlwr  12 

19. 20 

11. ton 

JuJy  5 

22.  &5 

48. 100 

November  14 

19. 10 

11,500 

July  9 

21.  a5 

40, 400 

NoveinK'r  16 

19. 00 

10,8t)0 

July  11 

21.80 

.18,  m 

NovemlKT20 

18.  ‘A5 

10,000 

July  13 

21.40 

38, 100 

.\'ovcml'er22 

18. 75 

9, 280 

July  16 

20.95 

a5.ioo 

Noveinl)er24 

18.80 

9.2:10 

July  IS 

21. 15 

.12. 9tl0 

November  26 

18.80 

8.  670 

July  20 

21.30 

32,400 

November  28 

18.80 

9,210 

July  23 

21.60 

31,600 

Di‘ceral)er  It* 

18. 70 

9,080 

July  25 

21.40 

33,000 

L>»<vmU‘r  3 

18. 65 

9,080 

July  28 

21. 10 

29, 100 

D*>cemN*r  5 

18.  .50 

8.470 

July  30 

20.  70 

29, 100 

l)oo<‘ml)er  6 

21.10 

26. 000 

August  1 

20.35 

25, 600 

iK-ceinl^'r  8 

23.  fi0 

47.(JOO 

August  4 

20.00 

24.  .500 

DKH'mlior  10 

21.90 

37.  two 

August  7 

10.70 

21,900 

Df'Ct'mN'r  1 1 

21. t» 

28.  200 

August  9 

19.30 

22,000 

Ih!C<*mlK*r  12 

20. :» 

23.  41)0 

August  11 

19.55 

20,  .500 

Deceral)er  15 

19.  <0 

18.  300 

August  13 

10.40 

I9,.V)0 

Decoinlier  17  f . . 

19.  ;jo 

15, 800 

19.20 

16, 900 

19.  10 

August  l(i 

19.10 

16^.500 

Det^MiilwT  2! 

18.90 

12.  3(K) 

August  20 

19.25 

16, 4(X) 

l>i*c«*mlK'r2l 

18.80 

11,300 

August  21 

19.90 

18.  .500 

L)eceml»er  2'' 

' latio 

10,000 

August  24 

19.20 

15.  .500 

DitvmN'r  28 

' 1H..50 

8. 870 

August  2.5 - 

19. 80 

17. ‘WO 

lV*cemlH*r  29 

1\.50 

8.1M0 

•*  Mpasiircmimts  Juno  '2s  to  July  25  by  F.  U.  S.  BulU*mer. 
* Measuremenls  DeoemUT  1 to  15  by  J.  M.  Brown, 
c M<’A8un*iui*nts*  Di*fuinlHT  17  to  ‘29  i>y  L.  (’.  Robertson. 


Daily  gage  height,  in  feet,  of  Ctdorado  Rieer  at  Yuma,  Ariz.,for  J90‘}, 


Day.  Jan. 

j E**b,  , 

Mar,  ^ 

, Apr. 

j .May. 

June. 

July. 

j Aug.  j 

Sept. 

Oct. 

Nov, 

18.6 

19.0 

24.2 

24. 75 

28.  6 

I 2r>.5 

! 20.  i".  ' 

18.8 

19.  .55 

18.35  ' 

' IH.7 

18.55 

19.0 

23.9 

25.1 

28.6 

1 25. 55 

20.3 

19.0 

i 19.4 

18.5 

18.8 

18. 55 

19.0 

23.8 

25.0 

28.8 

; 24.35 

, 2t).  2 

19.2 

19.4 

18. 5 

lS.»i5 

18.45 

19.0  , 

24.0 

24.7 

28.6 

23. :« 

20.0 

19.1 

19. 45 

18. 6 1 

1 IS.  6 

18.2 

18.95  ! 

23.4 

24.55 

28.3 

! 22.85 

20.15  ' 

18.85 

19. 45 

18.0  ^ 

' 18.5 

.18.3 

18.9 

23.2 

24.55 

27.95  1 

22.4 

20.0  1 

18.7 

19.35 

18.65 

20.3 

' 18.2  1 

18.95 

22.95 

24.4 

27.6 

22.0 

19.7  1 

18.7 

19.  IS 

18.7  1 

25.3 

1 18.2  1 
18.2 

18.95 

18.9 

24.2 

23,95 

27.4 

27.4 

21,9 
21.85  1 

1 19.4  ' 
' 19.3 

18.7 

18.65 

19. 1 
18.9 

18.  75 
18.8  , 

23.55 

21.2 

22.45 

18.2 

18.85 

22.9 

23.8 

27.45 

21.85  : 

19.2 

1$.  75 

18. 8 IS.  8 t 22. 1 
Digitized  by  Got 
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Daily  gage  IteiglU,  in/erl.  of  ('olorado  Hirer  at  Yuma.  Arn.,for  1»0H — ContinutHl. 


Day. 

Jan. 

Feb. 

i^nr. 

.\pr. 

May. 

Juilis 

•lul.v. 

Aug. 

Sept. 

Oct, 

Nov. 

n«.. 

11 

17.5 

18,7 

IS.  .8.5 

22.7 

2.3.  K 

27.3 

21.8 

19.55 

18.8 

18.6 

18.  K5 

20.9 

12 

17.3 

IS.  55 

IS.K.5 

22.  C5 

24. 25 

97  1 

21.. 55 

19.4 

18.85 

18.4 

19.2 

20.3 

13 

17.4 

18.7 

I'.a 

22.6 

24.3 

2-'».  9 

21.4 

19.4 

18.8 

18.25 

19.3 

20.  a5 

U 

17.4 

IK.S 

20.2 

22.45 

24.5 

26. 7 

21.3 

19.4 

18.8 

18.25 

19. 1 

19.  8 

17.4 

18.  9 

2 5.2 

22.9 

24. 9 

26. 7.5 

21.1 

19.2 

18.7 

18.2 

19.1 

19.5 

If. 

17.4 

19.9.5 

27.,V> 

‘X*  7 

25.4 

26.95 

20.9.5 

19.2 

18.7 

18.1 

19.0 

19.3 

17 

17.4 

20.0 

2.5.5 

22.4 

25. 85 

26.95 

20.95 

19.1 

18.  r.5 

18. 1 

18.95 

19.3 

IH. 

17.4 

19.8 

2:1.2 

22.4 

26. 2 

26.9 

21.25 

19. 1 

18.6 

18. 1 

18.9 

19. 15 

19 

17.4 

19.6 

22.  P.5 

22.  .55 

2il.  45 

26.8 

21.5 

19.5 

18.4 

18. 1 

18.9 

19.05 

20 

17.4.‘> 

19.4 

22.85 

22. 45 

26.8 

2»i.7 

21.2 

19.25 

18.  a5 

18.0 

18.9 

19.01 

21 

17.  1 

19.4 

22.  a5 

22.4 

27.1 

2B.7.'i 

21.35 

19.9 

18.45 

18.0 

18.9 

1H.9 

22 

17.. 5 

19.4 

21.7 

22.4 

27.2 

26. 85 

21.fi 

19.3 

18.6 

18.0 

18.8 

19.0 

23 

19.  .5 

19.3 

21.6 

22.7 

27.3 

27.3 

21.6 

19.25 

18.6 

18. 0 

1H.8 

18.9 

24 

19.4 

19.3 

21.5 

22.0 

‘>7  9 

27.6 

21.5 

19.2 

18.4 

18.0 

18.8 

18.8 

2TI 

19.9 

19.2 

21. 

2:1.1 

27. 2 

27.8 

21.4 

19.8 

18.7 

17.95 

18.8 

18.7 

2ti 

19. 0 

19. 1 

21.2 

23.  .5 

27.3 

27.85 

21.4 

19.45 

19. 1 

17.95 

IK.  8 

IK.6 

27 

IK.  8 

19.0 

■.M.  1 

23.  ,V. 

27. 5 

28.  10 

21.2 

19. 15 

18.8 

18.0 

18. 75 

18.5 

2S 

IK.  7.5 

19.0 

21.0 

2.'1.  H 

27.6 

2.8.05 

21. 1 

1H.9 

18.7 

18.0 

IS.  8 

18.5 

29. 

18. 75 

27.95 

24. 2 

27.8 

27.  K5 

20.9 

19.5 

18.8 

18.05 

18.  73 

18.5 

30  

31  

18.7 

18.7 

2.5.0 

23.8 

24.5 

23.2 
23. 4 

27. 3 

20. 7 
20.5 

19.2 

18.9 

19.0 

l.S.  1 
18. 15 

18.8 



18.4 

24.55 

Daily  discharge,  in  second-feet,  of  Colorado  Hirer  at  Yuma,  Ariz.,for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Si'pt..  Oct.  j Nov. 

Doc. 

1 

...  5. so 

9.2SO 

9.3.50 

39. 1'lOO 

4*1.  IXX) 

81.800 

74.200  25.600 

12.700  1.5,900  i S.R30 

0.080 

9 

...  5.8<K> 

9.  HM) 

9.210 

;17.600 

.50.  SOO 

S4.000 

6S.000 

25.5(K) 

13.300  15.0IX)  1 9.300 

9.080 

3 

...  5,r.io 

9 (KIO 

9 0 0 

37.  .500 

4S.(00 

H4.2(N) 

>0  400 

■25. 200 

14  500  14,760  1 9.150 

9.080 

4 

...  .^,640 

8,  500 

8 1K)0 

:iK.ooo 

41.400 

87,2:X) 

52.  -200 

24.500 

13.800  15.100  9.2:0 

9 000 

5 

. , 5.5S0 

7.280 

8.7.)0 

37.800 

40.600 

92.400 

48.100 

24,900 

12.500  15.200  8.700 

8.470 

6 

. - 5 .4CO 

7,  .500 

8.600 

35.900 

41.000 

91.100 

44.IKX) 

24. 400 

12,100  15.800  g,«0 

17.800 

7 

...  5.2S0 

6.S00 

8. 3.50 

33. 400 

3S,  .VX) 

89.800 

41.900 

21.900 

12.000  15.000  ‘ 9.000 

(0.000 

8 

...  5,230 

6.1XX) 

8,0  0 

31.000 

3<:.  KUO 

89.000 

41.100 

21.900 

11.900  14.9(X)  1 9.420 

43.900 

9 

...  S.O'.'K) 

6.;i>;o 

7.730 

27.200 

3i.000 

SI.  700 

40.400 

2-2.000 

11.900  14.500  ! 9.700 

27.900 

10 

...  4.950 

6. 450 

7.300 

32. ’200 

a5, 100 

85.300 

39,500 

2UXX) 

ll.KOO  14,300 . 9.650 

38,700 

11 

...  4,k:io 

S.K-'O 

6. 900 

29.  SOO 

.36.700 

82.100 

.3S.600 

‘20.500 

11.800  13.300  9.800 

27.400 

12 

..  4.700 

8. 220 

6, 740 

29.  ’2tK) 

42. 100 

74.0;)0 

40.  (KX) 

19. 700 

11.(100  ll.KOO  111. (00 

23.400 

13 

...  4..V1O 

K.S40 

7.000 

‘29. 000 

42.K00 

♦•►5.  -SOO 

3v  100 

,19..5(K) 

11. KX)  10  900  M2, 500 

21.IX)0 

14 

...  4..VK) 

9. 2.V1 

1.5.600 

27.srx) 

44.0(K) 

65.  IKK) 

37.400 

'19.200 

11.7C0  10.800  11.500 

19.  SOO 

15 

. . 4.4’iO 

9.040 

31,200 

4PI.500 

70.000 

36.300 

1 16. 900 

10.700  10.500  11.500 

17.500 

16 

...  4.4IK) 

14.  aK) 

66. 700 

29.  .5(X) 

48.900 

80.1XK) 

35.400 

,16.800 

10.700  10.700  *11.100 

15.900 

17 

...  4 ;«) 

14.  son 

42.  .300 

27.200 

51.  KX) 

S0.(4K) 

:i4.(00 

16.14)0 

10.700  10,  KtX)  10.500 

15.800 

IS 

...  4 300 

1.3  .V)0  '3i.090 

27.  ZJd 

52. m) 

SO.  .SOO 

32.900 

ir,..i00 

10.590  lO.NOO  lO,2tX) 

14  5CO 

19 

...  4.2  0 

12.200 

33.200 

2S.200 

55. 900 

SO.  «X) 

32.(00 

17,  .500 

9,900  10.7IX)  i 9.900 

13.81.0 

20 

...  4.Pi«»0 

11.000 

.33.  .500 

,2i5. 100 

(i0.2rX> 

|Kt).100 

32. 400 

16,400 

9,600  ,10.300  1 9.750 

13.200 

21 

...  4.400 

10.  son 

24.14)0 

■25,  SOO 

64.200 

79.800 

32.200 

18,500 

10.200  10. 100  1 9,8.50 

12.  ;JOO 

. . 5.01N) 

10.7«X) 

23.:K8) 

25.  .VK) 

66.  IKK) 

SO,4iX) 

31.  SOO 

IS. 100 

lO.WJ  lO.IXM)  1 9.31X1 

12.KOO 

2.3. 

...  I lIOO 

u).:ux) 

22.  son 

29,  (KX> 

67. 700 

WOK) 

31. ((X) 

' 15.  HOO 

11.  IKK)  1 9.  SOO  ! 9.3:10 

12. 'XX) 

24 

...  14,000 

10  200 

22. 400 

3*).  (4)0 

^■^.S.900 

91.000 

.32.:t00 

i 15.  .500 

10.300  ■ 9.800  9.230 

11.300 



. . . 13.  son 

9..SS0 

21,2)K) 

31,700 

69. 200 

96. ('•00 

33.000 

|l7,900 

11.500  . 9.500  8.900 

11.000 

•h. 

..  , 11. (KK) 

9.  ;'w50 

19.000 

:w.200  '(i9.700 

96.4(X) 

32.400 

16. 400 

13,200  1 9.200  ' 8.670 

10.fX)0 

27 

...  10.000 

9.  2.'»0 

43.  NX) 

:i*6  7CK) 

70.  (KK) 

99.2(K» 

:«).  SIX) 

i 15. 200 

12.  UX)|  9.000  8.700 

9.500 

2S 

. . 9.910 

9.  118) 

(o.M)0 

71.2IH) 

97.  KM) 

‘29.  UK) 

14.300 

11.700  1 S.StX)  1 9.210 

8.K70 

2^1. 

...  9.S.10 

75.  (KIO 

-41. NK) 

73..5:K) 

92.  IKK) 

•29. 100 

16.41X) 

12. ‘200  78. (XX)  9.000 

8.000 

:«» 

...  9740 

47..5(H) 

44.  UK) 

77.:khi 

79.  ;«Kj 

29.  UK) 

15.  (KM) 

,13.300  K.iXX)  1 9.0K0 

6.WX) 

31 

...  9. '.00 

;14.7(H) 

1 

79. SOU 

27. IKK) 

|I3.4(K> 

1 8.iXX)  

1 

48.900 

\oTK.  Tfirita*  "■••n*  ol>luinr<l  l»y  Ihr  imiin-ct  iwthoji  for  xlafting  chanoolA. 
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Monthlxf  dUchanjr  of  ('olnrado  IVurr  nt  Tj/wio.  Ari:..  for 
(Dmina^  arpa,  225.0Q0  square  mUos.] 


Month. 

Dlscbargp  in  socond-feet.  | 

Maximum.  Minimum.  Moan,  j 

1 Uun-off. 

[ Total  In 

1 Srv.-ft.  prr  IX*pth  In 

«q.  mill'.  InchM. 

Januan' 

16. ino 

4.2ti0 

6.870 

1 422.000 

o.oco 

0.03 

Febniar>'-  - 

u,m 

6,:ieo 

9.  .*9-0 

■ 5.31.000 

0. 042 

.04 

Manh 

7S,ilOO 

6,740 

2.5,400 

1.560.000 

0.  113 

.13 

.Vpril ' 

44,  UK) 

25.  .’HX) 

32.  .'•<*) 

1,9.30,  (MX) 

0. 144 

. 16 

May 

79.  «K) 

:J5. 100 

.54. 100  . 

.3.rx).nno 

0. 240 

.28 

Jum* 

99. 

65. (MX) 

H4.20U  ; 

5,010.  (XK) 

0.374 

.42 

Jolv 

74.200 

27.000 

.*^.000  1 

2,40f).000  , 

0. 173 

.20 



i;i.  400 

19. 2(K) 

1.  l.SO.tKH) 

0.0^5 

. to 

9eptf*mt«er 

14.  .500 

9.«<0O 

11.700 

(■96.000 

0. 052 

.06 

Oclolipr 

8.  t<00 

11.7IM) 

719. (NN) 

0. 0'.2 

.06 

November 

12.  .'■'00 

H.  4.^0 

9.710 

578.  (XK) 

0.  (MN 

.05 



60.000  1 

li.MK) 

iH.rioo 

1.  i;k).(mio 

0.  08 1 

.09 

Th«*  yw4  f 

99.200 

4. 260 

2l>,900 

1 19.  490  fXX)  1 

0.  119 

1.62 

Note.— Theni*  values  am  gfKwl. 


MISCELLANKOrS  M EASl'RK.M ENTS  IN  rOU)KAlM)  lUVEK  DUAINAOE 

BASIN. 

The  followint;  miscellaneous  measurements  were  made  in  Colo- 
rado Kiver  draimifie  basin  below  Ilardyville  in  1006: 

Colorado  River  below  heading  No.  3 of  Imperial  canal. — Measure- 
ments at  this  point  show  the  disebar<;e  in  the  old  channel  of  Colorado 
Kiver  below  the  intake  of  the  Imj>erial  canal,  where  most  of  the  flow 
was  diverted  into  Salton  Sea. 

There  was  practically  no  discharfje  in  the  old  channel  from  early 
in  July  until  the  clo.sure  of  the  break,  in  November,  1006.  The  con- 
ditions at  this  point  are  described  in  Water-Supply  Paper  No.  177, 
page  17. 


Oincharyr  mea»iirrmenls  of  Colorado  Rirer  below  heading  So.  .<  of  Im piriul  canal  in  1906. 


Dat.!. 

Flydropapher. 

Oam> 

helgnt. 

Dia- 

charge.: 

Dilto. 

Hydrogniphor 

C.iiKi' 

hoight. 

Dis- 

chnrgf. 

April  10 

W.  D.  Smith 

Feft. 

4.00 

Sec -It. 
1.7(4) 

.lime  7 

\V.  I>.  .Smith... . 

Fret, 
7 (H» 

See. -It. 
3,210 

April  24.... 

4.00 

074 

.Itino  19 . . . 

. . . .do 

(•.30 

:m 

May  1 

5.60 

2.040 

Juno  27  . . . 

Smith  ami  lliil  trim  r. 

7.  10 

'» 1 . 220 

May  14..... 

5.10 

1.040 

July  4 

F.  It.  S.  Buttfitior. 

, 4..*i0 

.34 

May  22 

6. 70 

:i.  H40 
3.440 

July  n.. 

dt> 

si» 

0 

May  20 

6.80 

oSecont!  fhaimcl  cstfmatrti. 


Fanner’H  canal  near  Yuma,  Ariz. — This  canal  diverts  water  from 
Colorado  Kiver  about  1 mile  below  Yuma.  .Measurements  were  made 
at  the  heading.  The  canal  was  dry  after  July  4. 

.luiif  7:  .An-a.  82  «iuar<‘  ilischiirKc.  .58  sccon<l-lc4-t. 

.Tan<‘  I!):  .\rt-a.  78  (Mitmrc  feet;  diwharjrc.  18  s<'c<m<l-f<'cl . 

Lady  canal  near  Yuma,  Ariz. — This  canal  diverts  water  from  Colo- 
rado River  about  3 miles  below  Yuma.  Mea.surements  were  made 
at  the  heading.  The  canal  was  dry  after  July  4. 

•Iun<*7:  An  u.  1011  wjuan*  iVct;  tiischarnc,  70  Mccund-fecl . 

Juno  19:  Area,  lift  feet;  discharge.  1K{  .«ocond-f4‘pt . 
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SAI.TOS  SEA  NEAR  .SALTOX,  CAL. 

Wiat  i.s  now  generally  known  as  Salton  Sea  was  until  recentlv  an 
old  dry  lake  or  playa,  marked  on  maps  as  Salton  Sink.  There  is  some 
uncertainty  as  to  the  elevation  of  the  lowe.st  point  of  this  sink,  and 
it  is  now  believed  that  the  depth  below  sea  level  has  been  overesti- 
mated in  the  past.  From  the  record  of  the  depth  of  the  water  as  it 
filled  the  lowest  |)ortion  of  the  basin,  as  kept  by  the  N*ew  Liverjx)ol 
Salt  Comi)any,  it  appears  that  the  maximum  depth  of  water  was 
17  feet  on  October  4,  190.5  (according  to  the  gage  and  as  checked 
by  soundings  later),  when  on  the  same  date  the  water  .surface  just 
covered  the  I’nited  States  Oeological  Survey  bench  mark  a few  feet  * 
from  the  old  Salton  railway  station.  As  this  bench  mark  is  2.56.5 
feet  below  mean  sea  level,  it  would  appear  that  the  lowest  jKiint  of  the 
sink  is  27.8.5  feet  below  mean  sea  level  instead  of  287  feet,  which  has 
been  accepted  heretofore. 

Salton  Sink  originally  formed  a part  of  the  Colorado  Desert,  which 
has  an  area  of  nearly'  2,000  scpiare  miles  and  extends  in  a northwc'st- 
erly  direction  almost  100  miles  from  the  California-Mexico  boundary 
line.  It  comprises  two  fertile  valleys,  that  to  the  northwest  of  the 
sink,  in  Riverside  County,  Ixdng  known  as  the  Coahuila  ^'alley,  and 
the  one  to  the  southeast  of  the  sink,  in  San  Diego  County,  being  called 
the  Imperial  Valley.  Salton  Sea,  which  now  partly  fills  the  sink, 
separate's  the  two  valleys  and  is  jiartly  in  Riverside  County  and  partly 
in  San  Diego  County.  The  longest  diameter  of  the  sea  has  a north- 
west-southeast direction.  On  December  .31,  1906,  its  surface  was 
20 1 feet  below  mean  .sea  level  and  it  had  a length  of  nearly  50  miles, 
a maximum  width  of  about  16  miles,  a minimum  width  of  10  miles,  a 
maximum  de])th  of  72.5  feet,  and  a superficial  area  of  about  462 
scpiare  miles.  It  is  about  160  miles  .southeast  of  Los  Angeles,  90 
miles  northwest  of  Yuma,  and  .50  miles  north  of  Calexico. 

A few  thou.sand  years  ago,  according  to  geologic  evidence,  what  is 
now  Salton  Sea  was  a ])art  of  the  Gulf  of  California,  which  then 
extended  about  200  miles  further  northwest  than  at  present,  reach- 
ing ])ossibly  to  the  ba.se  of  San  Jacinto  and  San  Gorgonio  mountains, 
and  certainly  some  distance  beyond  the  present  town  of  Indio.  Colo- 
rado River  then  emiitied  into  the  Gulf  about  125  miles  below  its  head 
in  the  vicinity  of  Yuma,  75  miles  above  the  jircsent  mouth.  The 
river,  then  as  now,  was  heavily  laden  with  silt,  at  pre.sent  estimated 
to  amount  to  about  53  mile-fc'et  annually,  or  sufficient  to  cover  .53 
scpiare  miles  1 foot  deep  each  year.  The  checking  of  the  velocity 
nc'ar  the  river’s  mouth  owing  to  the  jiractically  still  water  cjf  the 
Gulf,  resulted  in  a depcisition  of  this  vast  volume  of  silt,  and  iiY  the 
course  of  hnndrc'ds  of  years  built  up  a broad  delta  that  extended 
wc'slwarcl  as  a wide  bar  or  clam  until  it  c'vc'ntually  reached  the  Cocopa 
Mountains  in  Mexico,  the  western  wall  of  the  valley,  forming  an 
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inland  salt,  or  brackish,  sea.  During  the  ne.xt  few  hundred  years  the 
Colorado  delivered  all,  or  a part,  of  its  silt-laden  waters  into  this 
newly  formed  sea,  raising  the  level  of  its  waters  coincidently  witli 
elevating,  broadening,  and  strengthening  by  tbe  silt-depositing  jiroc- 
e.s.s  the  barrier  dam  which  effected  its  complete  ami  permanent  isola- 
tion. In  the  course  of  many  years  the  dam  and  the  level  of  the 
inland  sea  reached  a height  of  about  30  feet  above  mean  sea  level, 
whereupon  the  river  took  a course  of  less  resistance  and  found  an 
outlet  to  the  (hilf  below  the  recently  completed  dam. 

Wlicther  the  river  maintained  its  outlet  to  the  Gulf  continuously 
until  the  inland  sea  was  completely  dis.sipatcd  through  the  medium 
of  evaporation  is  not  known.  The  probability  is  that  the  river  fol- 
lowed the  course  of  all  rivers  with  growing  deltas,  and  changed  its 
channel  from  time  to  time  with  more  or  less  caprice,  alternately  di-s- 
charging  into  the  Gulf  and  the  inland  sea.  At  any  rale  it  is  defi- 
nitely known  from  the  shells  found  on  the  desi'rt  that  the  water  which 
ultimately  lilled  the  inland  sea  was  fresh,  while  the  originally  i.solated 
Gulf  water  was  .salt.  The  conversion  from  salt  to  fresh  water  may 
have  come  about  througb  the  alternate  partial  evaporation  of  the 
salt  water  and  the  refilling  with  fresh  water  from  the  river,  or  it  may 
have  been  elfectcd  gradually  by  means  of  dilution  and  substitution 
from  a continuous  fresh-wati'r  inflow  covering  a long  period  of  time. 

.Vs  to  the  date  when  this  inland  .sea  finally  disappeared  there  is  no 
flefinite  information.  The  Indians  now  living  in  the  de.sert  are  said 
to  have  a tradition  that  the  .sea  was  full  as  late  as  401)  or  .500  years 
ago  at  most,  and  that  the  water  disappeared  “poco  a'  poco”— little 
by  little— -until  the  .sea  became  dr\'.  The  geologic  evidence  at  haml 
neither  confirms  nor  disproves  the  Indian  legend,  but  simply  indi- 
cates that  the  dissipation  of  the  sea  occurred  at  a lime  which,  if  not 
historic,  is  at  least  one  of  the,  most  recent  of  geologic  dates.  With 
climatic  conditions  as  they  are  at  present  the  .sea  when  full  would 
probably  have  evaporated  in  ,50  years  if  not  checked  by  inflow.  It 
is  highly  probable  that  the  sink  has  been  jiartly  refilled  many 
times  in  the  recent  past,  the  water  soon  evaporating.  During  the 
.summer  of  1891  the  high  water  in  the  Colorado  overflowed  into  the 
■sink  to  such  an  e.xtent  as  to  endanger  the  .Southern  Pacific's  railway 
at  its  lowest  point.  In  the  summer  of  190.5,  after  a succession  of 
winter  and  spring  floods  in  Gila  Kiver,  followed  by  an  excejitionally 
heavy  summer  flow  in  the  Colorado,  there  was  a repetition  of  flood 
Conditions  in  the  sink  on  a much  larger  .scale. 

The  gravity  of  the  .situation  on  this  latter  date,  however,  was 
greatly  augmented  by  the  inteiference  of  man.  k'or  several  years 
preceding  a small  fpiantity  of  water  had  been  diverted  from  the 
Colorado  below  Yuma,  Ariz.,  to  be  used  by  the  settlers  of  the  Im- 
perial Valley  for  irrigation  and  domestic  purposes.  The  first  water 
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was  (iivorted  in  the  United  States  and  eonveyed  to  the  Imperial 
Valley,  after  passiiif;  throuirh  Mexiean  territory,  hy  means  of  an  old 
river  channel  whicli  had  heen  one  of  tlie  Colorado’s  distributaries 
durinjr  the  formation  of  its  delta,  and  is  now  known  as  Alamo  River. 
The  increased  demand  for  water  and  the  siltiiifr  up  of  the  original 
canal  lieading  above  the  l)oundary  line  necessitated  the  cutting  of 
an  additional  channel  from  the  river  Ixdow  tin'  houndaiy  to  connect 
with  tlie  canal.  It  likewise  silted  up,  .so  that  in  order  to  su])i)ly  the 
uffient  need  for  water  a canal  was  cut  -1  miles  below  the  ori(;inal 
headinjr  to  connect  Colorado  ami  Alamo  rivers.  This  canal  was  not 
provided  with  protective  headworks  and  had  a gradient  much  greater 
than  that  of  the  river,  so  that  with  the  unu.sual  and  prolonged  sum- 
mer flood  in  IftO."),  it  began  cutting,  until  in  July  it  was  carrA'ing  87 
]>er  cent  of  the  total  flow  of  the  river.  'Phis  large  quantity  of  water 
flooded  .several  hundretl  scpiare  miles  about  Calexico  in  the  southern 
part  of  the  Imperial  Valley,  and  cau.sed  serious  loss  both  in  the 
United  States  and  in  Me.xico.  These  waters  idtimately  reached  the 
Salton  Sea  but  in  doing  .so  they  deepened  and  widened  Alamo  River 
into  a great  gorge  and  developed  another  tlrainage  channel  to  the 
west  through  Ini|)erial  \'alley  in  a second  gorge  now  called  New 
River.  Notwithstanding  all  attempts  to  control  it  the  Colorado  con- 
tinued to  pour  its  waters  through  Alamo  and  New  rivers  into  Salton 
Sea  until  the  early  fall  of  !!)()()  when  it  was  finally  shut  off  by  the 
Southern  Pacific  Company.  It  broke  again,  however,  on  December 
7,  but  was  clo.sed  about  two  months  later. 

The  rise  of  vSalton  Sea  began  in  November,  1004,  and  continued 
throughout  190.5  and  1906.  In  the  summer  of  1905  it  endangered 
the  Southern  Pacific  tracks  to  such  an  extent  as  to  require  frequent 
shifting  to  higher  ground  by  means  of  ‘‘shoo-lly”  or  spur  tracks, 
which  served  tem|>orarily  until  the  latter  part  of  the  year  when  a* 
high  line  about  40  miles  in  length  was  completed  on  the  200-foot 
conloiir  below  sea  level.  This  line  is  still  in  u.se,  though  during  the 
hitter  part  of  1906  tlu>  lowest  portion  of  it  was  seriously  damaged  by 
the  action  of  waves.  Foru.se  in  the  future,  if  required,  another  line 
has  lieen  located  and  graded  on  the  150-foot  contour  below  sea  level. 

In  addition  to  the  damage  done  to  the  railroad  the  sea  has  com- 
pletely submerged  the  jilant  of  the  New  Liverjiool  Salt  Company, 
below  Mecca,  and  also  a few  ranclu's  in  the  vicinity  of  Mecca. 

'Pile  gage  record  from  November,  19t)4,  to  February  26,  1906,  was 
kept  by  the  New  Liverjiool  Salt  (’onqiany.  Their  datum  is  the 
lowest  portion  of  the  .sink,  or  at  least  that  jxirtioii  which  first  filled 
with  water,  so  that  the  gage  record  shows  the  actual  depth  of  the 
water  from  lime  to  time.  On  Februaiy  23,  1!I06,  the  government  put 
in  a gage  on  the  same  datum  about  one-half  mile  west  of  Salton 
railway  station,  which  is  3 miles  southeast  of  the  old  Salton  station. 
This  gage  con.sisted  of  a series  of  5 jiosts,  6 inches  by  6 inches  by  6 

Digitized  by ' 'sogle 


LOWKU  COLORADO  RIVKU  liASlN 


H3 


feet,  in  the  frnmnil  about  3 feel  deep,  anil  so  i>laeed  that  wlien  tlie 
water  covered  one  it  would  just  reach  tlie  next  one  farther  hack.  It 
was  not  a <jreat  while,  however,  until  the  waves  completely  destroyed 
this  gage.  In  the  meantime  the  Southern  Pacific  Company  had 
graduated  a bent  on  the  trestle  bridge  across  Salt  Creek,  about  2J 
miles  ea.st  of  Salton,  usitig  the  comi>any's  datum,  and  arrangements 
were  made  to  have  the  Southern  Pacific  agent  at  Salton  furnish  the 
record  from  this  gage,  corrections  being  made  to  reduce  to  the  origi- 
nal datum.  The  zero  of  the  gage  is  273.5  feet  below  mean  st>a  level 
as  determined  from  United  States  Geological  Survey  bench  marks, 
or  at  an  elevation  of  -2S0.3  according  to  the  Southerit  I’acific  Com- 
pany. 

Daily  ijatjf  hnyht,  m /<</,  •>/ Salton  «S'<yi  m«r  Salton,  ('al.,/ttr 
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Daily  gage  height,  in  feel,  nf  Saltan  sea  near  Saltan,  Cal., /nr  -Canlimied. 
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71.2 

2t*.  0 

71.2 

ft  . 

10.. 

. 2;i.  I 

24.  5 

2fi.  0 

;io.2 

47.9 

0*2.3  1 67,0  lift,  ft 

70.8 

71.6 

71.2 

11. . 

. £12 

24.7 

48.4 

0*2.0  ^ 07.7  lift,  ft 

70.9 

71.6 

71.2 

12.. 

. Zi.  2 

‘24.  8 

2»».  0 

:*>..5 

:io.  4 

48.  0 

1»2. 8 07.  8 70. 0 

71. 1 

71.6 

71  2 

i:l. 

. £12 

•24.8 

•Jti.  2 

:.o.  ft 

4ft.  .5 

0:1.3  07.9  70.0 

71.3 

71.6 

71.4 

M . 

. 23.2 

24.  ft 

31. 1 

:i»..  ft 

.50.  0 

03.  :i  liK.  1 70. 0 

71.3 

71.6 

71.4 

i:>. . 

. 2:1.3 

25.0 

:ii.3 

:i7. 2 

03.  .5  1 l iS.  2 70. 1 

71.3 

71.6 

71  5 

u*. . 

. 'ii.;! 

15. 0 

,51.3 

0:i.  8 08.  3 70. 1 

71.3 

71.5 

71.5 

17.. 

.. 

•£i.  .3 

•2.5.  1 

2ti.  .3 

31.7 

:17..5 

04.  1 liH.  4 70. 1 

71.3 

71.5 

7I.S 

18.. 

. 2:1.  .3 

•25.  1 

2ft.  4 

:i7.k 

52.3 

04. 3 ikS.  5 70.  1 

71.3 

71.5 

71.6 

19.. 

. 2:1.4 

•£\2 

2»i.  4 

:i2. 0 

:i8.n 

04.  4 08.  0 70.  1 

71.3 

71.5 

71.7 

20.. 

.2=1,4 

25. 2 

:f2.2 

:i8.4 

.52. 8 

04. 0 i»8. 7 70. 1 

71.3 

71.5 

71.8 

21.. 

' 2:1.4 

71.5 

71.8 

. £lh 

•2.5. 3 

:iK.ft 

« v5. 0 liS.  ft  : . 70.  1 

71.4 

71.5 

71. » 

23  . 

. 2.3.0 

2.5.4 

2»».  8 

71.4 

71.5 

72.0 

24. . 

. 2:1.5 

2.5.  .5 

27,0 

:fli.  .5 

05.3  OP.O  70.1 

71.4 

71.5 

72.1 

2*'». . 

. 2:1.0 

2«'i.  0 

27.  1 

;i:i.o 

:ift.8 

.5.5.  :i 

0.5.5  Oft.  1 1 iU.  1 

71.4 

71.4 

72.2 

2Ti.. 

. ‘2:1.0 

2.5.7 

40. 0 

.5.5.  7 

1 

05.7  19.2  70.2 

71.  4 

71.4 

72.3 

27 

. 2:1.0 

27.  tl 

;i 

40,7 

5«*.  2 

(i.5.9  141.3:70.2 

71.4 

71.4 

72.3 

28.  . 

2:1.  7 

‘>7  7 

72.3 

2ft.. 

7Z4 

. 2:1.8 



28  2 

41.8 

.57.  ft 

liO.  3 Oft.  4 1 70.  3 

71.5 

71.3 

724 

31.. 

. 2=1.  S 

42,  r, 

lii;..5  lift.  4 , 

71.5 

725 

Total  immthly  riw’ 

1.  1 

1 

l.S  2.7 

r, 

8.  7 

1.5.  4 

.S.C,  2.1)  1 .9 

1.2 

-.2 

1.3 

THE  (iREAT  BASIN'  DRAIXACJE. 


< A i.  i'kati  i{ ks. 

'Plio  Groat  Basin  <lnviiiaf;o  in  California  is  comprisod  witliin  the 
suhdrainajjos  Sierra  N’ova<la  and  Minor  (iroat  Basin.  Within  the 
vSiorra  Nevada  drainage  is  a limited  area  of  arid  country  lying  on  the 
eastern  slope  of  the  Sierra  N’evaila.  This  area  includes  the  Su.saii 
and  Owens  River  drainage  ha.sins.  Within  the  Minor  Great  Basin 
drainage*  lies  the  Mohave  River  drainage  basin.  Having  no  outlet 
to  the  .sea,  the  entire  drainage  of  the.se  ha.sins  is  lost  mainly  through 
evaporation  from  the  lakes  and  sinks  in  which  the  waters  of  these 
rivers  c»)llect. 

OWKXS  IMVKIt  1)I{AIX.\<;K  ISAseiX. 

UE.srRIl’TIOX  OF  HASIX. 

(4wens  River  has  its  source  in  the  Sierra  Nevada  in  eastern  Cali- 
fornia and  flows  southeast  parallel  with  this  range,  finally  discharg- 
ing its  waters  into  Owens  Lake.  Tliis  basin  has  a length  from  north 
to  .south  of  approximately  lot)  miles  with  a width  of  from  20  to  25 
miles.  It  lies  between  the  Sierra  Nevada  on  the  west  and  the  Mliite 
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Mountains  on  the  east.  Praetically  the  entire  flow  of  tliis  river  is 
derived  from  the  Sierra  Nevada,  as  it  drains  the  entire  eastern  .sIojk- 
of  this  range  from  Mount  Lyell  on  the  nortli  to  a point  some  distance 
below  Mount  Wliitney  on  the  south.  The  Wliite  Mountains  furnisli 
no  water  for  this  stream  except  in  times  of  e.xceptionally  heavy  rain 
stonns,  wliich  seldom  occur  on  this  range.  There  are  numerous 
trihutaries  entering  Owens  River  from  the  west  which  have  their 
■source  in  the  high  elevations  of  the  Sierra  Nevada,  extending  from 
the  northern  to  the  southern  limits  of  this  hasin.  The  topography 
of  the  portion  of  the  Sierra  Nevada  drained  hy  this  stream  is  ex- 
tremely rough  and  precipitous,  the  mountains  rising  abrupt ly  from 
Owens  Valley  to  elevations  of  to  14,000  feet.  The  formation 

is  of  granite,  with  very  little  .soil  covering  and  sparse  timber  growth. 
Numerous  lakes  and  marshes  are  found  in  the  upper  reache.s  of  this 
portion  of  the  tlrainage  hasin. 

Owens  River,  a short  distance  below  its  source,  enters  a flat, 
swampy  countr\'  known  as  Long  Valley,  where  a considerable 
quantity  of  its  flow  is  used  for  tlie  irrigation  of  meadow  lands  for 
stock  raising.  This  water  returns  to  the  river  channel  at  the  lower 
end  of  this  valley,  at  which  point  the  stream  enters  a deep,  narrow 
gorge  with  heavy  grade.  As  the  river  breaks  from  this  canyon  it 
enters  Owens  Valley,  through  which  it  flows  for  a distanc«>  of  about 
80  miles,  finally  discharging  into  Owens  Lake.  The  gaging  .station 
at  Round  \ alley  is  located  at  the  lower  end  of  this  canyon.  Below 
this  point  numerous  diversions  are  made  for  the  irrigation  of  land 
in  Owens  N'alley,  where  tlie  soil  is  exten.sively  cultivated  and  large 
areas  are  u.sed  for  the  rai.sing  of  hay  and  grain.  This  country  is 
particularly  adajited  to  stock  raising,  which  is  carried  on  extensively 
throughout  the  valley.  .Numerous  opportunities  for  the  construction 
of  .storage  reservoirs  occur,  both  on  the  main  stream  atid  also  on  the 
up[)er  reaches  of  its  tributaries,  although  none  have  been  taken 
advantage  of  as  yet.  The  precipitation  is  extremely  liglit  except 
on  the  high  elevations  of  the  Sierra  Nevada,  when>  there  is  a heavy 
fall  of  .snow.  The  melting  of  this  in  the  s|)ring  and  sumnn'r  months 
feeds  the  numerous  tributaries  of  this  river, insuring  a continued  flow 
throughout  the  year. 

OWE.XS  RIVER  NEAR  KOl'Nl)  VAU.EY,  CAl- 

This  station  was  established  August  .3,  191)3,  by  J.  C.  Clau.sen.  It 
i.s  located  at  the  footbridge,  700  feet  above  the  junction  of  Owens 
River  and  Rock  Creek.  The  conditions  at  this  station  and  the  bench 
marks®  arc  described  in  Water-Supply  Paper  No.  177,  page  .50,  where 
are  given  also  references  to  jniblications  that  cwintain  data  for  jirevi- 
ous  years. 

o The  elevation  of  the  t»ench  mark  is  8.as  feet  ak>ovo  the  datum  of  th©  gage. 
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SUKFArK  water  SUPPLY, 


I>inrh(inj4  measurt  tiicutft  of  (hven-H  Hirer  near  Hound  Valley,  Cal.,  in 


DaU*. 


llycln^rnphor. 


Janimry  K K.  K.  8.  Hiittonier. 

Jammn’  14 (Jo 

January  M do 

August  2:1 llawU'v  and  Shuoy 

Novonilu*r3 (J.  K.  Shiioy 

Novomhor  30, <lo 


Wldth.j 

Area  of 
section. 

tlagc  1 
hei^t. 

Dis- 

' charge. 

Feet.  , 

S-.ft.  ; 

Feet. 

34 

73 

1.75 

101 

34  ' 

77 

1.92 

196 

34 

79 

1.93 

191 

34 

111 

2.85 

40.) 

34 

So 

2.14 

2bl 

34 

79 

2.00  1 

j 214 

Daily  ya<je  heiyht,  in/eel,  of  Owens  Hirer  near  Honrul  Valley,  Cal.,  for  1906. 


1 


r>ay. 

Jan. 

Fcl>. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sopt. 

<)ol. 

Nov, 

1 1)w. 

1 

1.8 

I.S5 

1.95 

2. 45 

2.25 

2.4 

3. 5 

2.6 

2.3 

2.15 

2.0 

2 

1.8 

1.9 

1.95  , 

2.4 

2.3 

2.  45 

3.  55 

3.5 

2.6 

2.3 

2. 15 

2.0 

3 

1.8 

1.9 

1.95  ! 

2.4 

2.35 

2.4 

3.5 

3.  45 

2.  6 

2.3 

2.15 

2.05 

4 

1.8 

1.9 

1.95 

2.  4 

2.3 

2.  45 

3.  45 

3.  45 

2. 6 

2.35 

2.15 

2.1 

5 

I.S 

1.9 

1.95 

2. 25 

2.3 

2.5 

(«j 

3.4 

2.6 

2.  .15 

2.13 

2.1 

0 

l.S 

1.9 

1.95 

2. 1 

2.25 

2.6 

3.3 

2.55 

2.35 

2.15 

2.1 

1.75 

1.9 

2.0 

2. 1.-I 

2.2 

2.7 

3.3 

2.5 

2.3 

2. 15 

2.1 

M 

1.75 

1.9 

2.0 

2.3 

2. 25 

2.9 

3.3 

2.5 

2.3 

2.1 

2.1 

V 

1.75 

1 . 95 

2.0 

2.5 

2.2 

3.9 

3.  25 

2.  45 

2.3 

2. 1 

2.16 

10 

1.75 

2.0 

2.6 

2.25 

3.95 

3.25 

2.  45 

2.3 

0 ] 

2.15 

11 

1.8 

1.95 

2. 1 

2.7 

2. 35 

3.0 

3.2 

2.  45 

2.25 

2. 1 

! 12 

12 

l.S 

i.«j  1 

2.3 

2.7 

2.5 

3.25 

3.1 

2.  45 

2.2 

2.1 

2.2 

13 

1.9 

1. 95  , 

2. 25 

2. 75 

2.  45 

3.3 

3.1 

2.  45 

2.2 

2-1 

9 9 

14 

1.9 

l.SIS  . 

2.2 

2.7 

2.4 

3.4 

3.1 

2.4 

•>  9 

2.1 

2.2 

15 

1.9 

1.95  1 

? '* 

2.65 

2.4 

3.4 

3.05 

2.4 

2.  2 

2.05 

2.2 

16 

1.9 

1.95 

2.25 

2.7 

2.4 

3. 4.5 

3.0 

2.4 

2.2 

2.05 

2.2 

17 

1. 95 

1.95  1 

2.25 

2.7 

2.4 

3.  45 

2. 95 

2.4 

2.2 

2.0 

2.2 

IK 

2. 15 

1.95  ‘ 

2. 25 

2.7 

2.  45 

3.S 

2.95 

■J.4 

2.2 

2.0 

' 12 

19 

2.1 

1.95 

2.3 

2 7 

2.6 

3.M 

3.1 

2.35 

2.2 

2.0 

1 15 

20 

2.0 

1.95  ‘ 

2. 3 

•>  7 

2.65 

3.6 

3.2 

2.35 

2. 15 

2.0 

115 

21 

2.0 

2.0 

2. 35 

2.  6 

2. 6 

3.7 

3.2 

2.3 

2. 15 

2.0 

11 

22 

2.1 

2.0 

2.  :i5 

2.6 

2.  55 

3. 75 

3.1 

2.3 

2. 15 

2.0 

11 

2:1 

2.  1 

2.0 

2. 35 

2.5 

2.5 

3.H5 

2. 85 

2.25 

2.1 

2.0 

2. 15 

24 

2.  1 

2.0 

2.4 

2.35 

2.5 

3.9 

2.85 

2.25 

2.1 

2.0 

2.15 

25 

2. 1 

2.0 

2.  :i5 

2. 25 

2.5 

3.9 

2.85 

2.25 

2. 1 

2.05 

115 

2«'. 

2.a'» 

2.0 

2.4 

2.2 

2.5 

3.9 

2.7 

2.3 

2.1 

2. 1 

115 

■K 

2.0 

1.9.5 

2. 35 

2. 15 

2.5 

3.7 

2.6 

2.3 

2. 1 

2. 1 

2.2 

2H 

2.0 

1.95 

2.3 

2. 15 

2.  45 

3.t» 

2. 6 

2.3 

2.1 

2.1 

12 

29 

1.95 

2.3 

•> 

2.4 

3 .5 

3.  W 

2.6 

2.3 

2.1 

2.1 

0 2 

30 

1.9 

, 

2. 35 

2.2 

2.  45 

3. 6 

3.6 

2. 6 

2.3 

2. 15 

2.1 

2.2 

31 

1.9 

2.5 

2.4 

3.  6 

2.6 

2.15 

12 

<1  Station  di>tcontlnin*d:  o|HTation:(  n^sunnni  July  29. 

Haliny  fiihle  for  Outns  Hirer  near  Hound  Valley.  (\d..  fnr  190G. 


1 r,„p.. 

1 tinge 

: Dis- 

r.up. 

TMs- 

OaCT  i 
hoignt. 

Dis-  I 

(•age 

height. 

1 1 

height. 

charge. 

,la*iglit.  charge. 

height. 

charge. 

eharge. 

1 ehargi*.  ! 

Frrt. 

Fret. 

See.-O. 

1 

Feet.  : 

1 

>Sec.-fi. 

Feet. 

Sre.-fl.  1 

Feet. 

Src.-H.  \ 

1 !.<>0 

1:12 

2. 10 

244 

2. 1 0 

1 

3. 10  1 

545 

3. 60 

715  1 

‘ 1.70 

1.V2 

2. 20 

270 

2. 70  1 

416 

3.20  ; 

57K 

3. 70 

7.10  ' 

l.HO 

172 

2.;10 

2^^7 

2.  SO  1 

1 

3.30  1 

612 

3.80 

785 

; i.'.K) 

j 194 

2.  40 

326 

2.  W 

' 4.V) 

3. 40  ' 

64t) 

3.90 

821 

1 2.00 

' 21H 

2.  :*} 

:u*. 

3. 00 

512 

3,50 

680 

\oTK.  - -This  tal'l'*  l'as*‘d  on  <lisuhnr>r‘‘  nioasunnuoiitsmado  during  1903-h  and  is  woll  delincnl  lM?lwt'en 
gagu  huiglit.><  1.7  fi**'!  and  J.h  pn-i. 
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M€mthly  dischanif  of  Owens  River  near  Routid  Valley.  Cal.,  for 


Month. 


Janiian,' 

FebniaVy 

Manh . / 

April 

May 

June 

Julyo 

Ati^ist 

Sept«!mber 

Orto1)**r 

November 

Dtwml^er 

The  year 


Dischann*  in  aocond'ftvt.  _ 

Total  in 


Ma.ximitm. 

Minimiini. 

Mpiul 

2T>7 

1 

1»>2  ' 

l?K»  1 

1 12. 200 

21N 

m 

ja'i 

It.  400 

:i5:> 

201*  1 

1 270 

10.  TOO 

2M  1 

1 m 

20.  .500 

m 

270 

' :t28 

20. 200 

S39 

024  1 

37.  too 

7:« 

tMkT 

0%  ' 

42.  >«) 

1 

1 ,53.5  1 

32,900 

2S4 

19.  f<(M) 

312 

2-1-4 

273  ' 

1ft.  XW 

257 

i 2IM  , 

1 230  ; 

14.200 

270 

' 21K  1 

2.5«»  1 

15. 700 

H39 

! 

ir.2 

1 1 

r "^1 

200.000 

a Diaohargf^  interpolated  July  5 to  2X. 

Note.— Values  are  raUnl  a«  follows;  June  anil  July,  g<K»<l:  remainder  of  I90i,  exi*eU«nt. 


OWENS  RIVER  NEAR  TIXEMAHA,  CAL. 

This  station  was  estaljlisluvi  Septomher  20,  lOOfi,  l)ut  moasure- 
ments  were  made  prior  to  tliis  date  by  the  city  of  Los  Ang;cles,  Cal. 
It  is  located  about  7 miles  south  of  Tiuemaha  at  a basaltic  knoll  in  the 
floor  of  the  valley  known  as  “Charlies  Butt<‘.”  It  was  described  in 
Water-Supply  Paper  No.  177  as  near  Independence. 

The  chaimel  is  straight  for  300  feet  above  and  200  feet  below  the 
station.  The  right  bank  is  high  and  rocky  with  a growth  of  willows 
along  the  bank;  the  left  is  low  and  liable  to  oveiflow  at  high  stages 
of  the  river.  The  chaimel  has  a carr>'ing  capacity  of  about  1,800 
second-feet  before  it  overflows.  The  bed  of  the  stream  is  compo.seii 
of  sand  and  gravel  and  is  subject  to  some  changi'  lietween  high  and  low 
stage's  of  the  river. 

Dischai^e  measurements  are  made  from  a cable  and  car.  The  initial 
point  for  soundings  is  a spike  in  post  on  right  bank. 

The  gage,  which  is  reail  by  Kay  Bowem,  is  a vertical  rod  fiusteneil 
to  a post  on  left  bank  of  the  stream.  The  bench  mark  is  a nail  in 
the  south  side  of  the  post  that  supports  the  cable  on  the  left  baidv; 
elevation,  8.36  feet  above  the  zero  of  the  gage. 

During  high  water  this  station  is  inacee.ssibh',  and  measurements 
are  made  at  the  county  bridge  near  Citrus,  about  12  miles  below. 
The  conditions  at  this  station  are  described  in  AVater-Sup|>ly  Paper 
No.  177,  p.  74,  where  are  given,  also,  references  to  jiublications  that 
contain  data  for  previous  years. 
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Discharge  vi&sguremrnt^  of  Ou'cns  River  near  TSnemaha,  Cal.,  by  O.  R.  Shuey,  in  1906. 


1 

Dale. 

Oage 
1 height. 

I)is-  1 
charge. 

Date. 

3*.-. 

■z 

P 

} Di»- 
cbargi-. 

1 

Feet. 

Ser.-fl.  !l 

Ff(t. 

Sec  -ft. 

Juniian’  3 

i.co  1 

1 2X4 

April  12 

9 79 

:m 

Janiiar^'  10 ' 

l.KU 

319 

April  25 

262 

Jamiar>’  is 

2-C.^ 

467  1; 

May  3 

1.10 

186 

.lacuar)'  24 

•™ ;( 

Muv  8 

90 

162 

2. 1 1 

377  ' 

1.16 

201 

Februarv’  14 

2.04 

347  I 

.1  uiie  5 

1 1.30 

224 

Fj'bruao'  21 

1.03 

350 

June  18 

3.93 

786 

Febniarv  26 

1..S0 

314 

OctoU-rs 

1.40 

293 

March  8 

1.70 

277  ' 

UctolsT  18 

1 1.57 

360 

March  20 

2.02 

523 

Novemls‘r  1 

1.80 

418 

March  27 : 

2.67 

47S 

Ih'O’mlM'r  8 

2. 62 

532 

1 

1 

Daily  gage  height,  itt  feet,  of  Owens  River  near  Tinemaha,  Cal.  . for  RHtf,. 


Day.  j S<‘pl. 

Ol't. 

Nov. 

Dw. 

Dmv. 

S<*pt. 

IH't. 

Nov. 

I*  I)»v. 

; 

1 f 

1.  45 

2. 1.5 

,7 

I.. 55 

2.  as 

2.60 

.» 

1 52 

1.8,5 

2.  20 

18 

2.05 

•2.55 

1 4.5 

4 

1.40 

1.90 

2.4.5 

20 

1.85 

1.60 

2.00 

2.4.5 

1.40 

2. 60 

21 .... 

1.82 

1.5.5 

2. 00 

2.40 

6 

1.38 

2. 00 

2.70 

l.W 

1..57 

2. 00 

2.35 

7 

2.65 

23 

2.15 

8 

1.40 

2.  a") 

2. 60 

24 

1.72 

1.70 

2.WI 

, 2.40 

O' 

2. 0.5 

2.  .55 

2.5 

1.60 

1.  82 

2.  45 

10 

i.:u> 

2.a5 

2.  .50 

26 

1..50 

1.85 

2.05 

2.5l> 

11 

1.3;) 

2.00 

2.  45 

‘K 

1.  4.5 

1 .S7 

2. 10 

2.  .55 

12 

i.ti-. 

2. 

2.  .50 

28 

1.40 

1.85 

2.2f> 

2.60 

13 

I. 30 

2. 00 

2.70 

29  . . 

1.35 

1.90 

2. 30 

2.65 

14 

2.00 

2.  .80 

.’10 

1.38 

1.80 

2.20 

2.70 

15 

1.38 

2.05 

2. 70 

31 

1.80 

2.7.5 

10 

1 

1.4.5 

2. 10 

2.70 

Rating  table  for  Oivens  River  near  Tinemaha.  ('al.,  from  October  VJ,  !90fi.  to  Derember 

,11.  nm. 


1 tlage 

Oage 

Dis- 

(luge 

t)i»- 

\ Dagi* 

Dis- 

M 

I)i!»-  1 

height. 

charge. 

, height. 

charge. 

heignl. 

charge. 

heiglit. 

elmrgi*. 

charge.  ' 

Frt! 

Sec.-ft. 

j Ffft. 

Sec  -ft. 

Ffct. 

Sec.~ft. 

Feet. 

Sec.-/t. 

470 

Feet. 

( 

Sre.-/I.  \ 

1.00 

278 

I..50 

342 

1 \H) 

402 

2. :«) 

2.  70 

342  . 

1.10 

290 

1.60 

157 

2.  (KI 

418 

2.  40 

488 

2.80 

oliO 

1.20 

302 

' 1.70 

372 

2. 10 

434 

2.  .V) 

.’m 

2.90 

.580 

i.:m 

:iH 

1,80 

187 

2.  20 

4.72 

2.  t.O 

524 

3. 00 

liOO  i 

III) 

K7 

1 

\<m:.—Thi8  lablo  is  <ni  ii  disolmrifr  m*‘a.Hiir»*m«*tits  mad<*  «luriii^  190H  aiid  is  fairly  w«*Il  defined. 


Discharge  mf  asamnents  of  (hrens  River  near  Cifras,  t.'al.,  by  Batlemcr  and  Shnaj  in  1906. 


.Tuniijiry  .1. 
JiHithirv  lii 
.iHiiiiJiry  21 

.linn*  -I. 

.iuin-  Hi 

.1||11'‘  2«i.  . . . 

Inlv  I 

July  


Dist'harge. 

■j  Dill*'. 

Dischaige. 

Set. -ft. 

1 

Ser.-ft. 

283 

,1  .llllv  1.1 

Inlv  21 

•2.210 

440 

2. 4r41 

.59.5 

,1  .lulv  29 

2.*>IC 

214 

‘ .\tigust  9 

l.UiC 

.5S<i 

Angus!  17 

l.ltiO 

1 . 370 

SejdeinlMT  10 

iT2 

1 . 520 

O<tol>i‘r7 

321 

2.0'MJ 
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Monthly  discharge  of  Onens  Uiirr  near  Titu'inaha,  ('al.,  for  J90€. 


Mouth. 


Jammry 

FebruaV)' 

Maifh 

April 

May 

Junp 

July 

Aupist 

SopU'nUxT 

OctoUr 

NovrmUT 

l)Kvrah*T 

Th#»  y«*«r 


Diar-huiW'  In  »rcond-f<vt.  _ 

Total  in 


Maximum. 

’ Minimum. 

Mean. 

arn*-f«*t. 

car* 

270 

4.*Wi 

2t').HOO 

30H 

I0.0(NI 

IM) 

277 

43s 

211.  <100 

.vto 

213 

:iHs 

23.  |(K) 

102 

200 

12.300 

i.:»4u 

224 

72f» 

43.  400 

2.  mo 

i.rc'o 

2.2:«» 

137.000 

2.220  1 

730 

1.210 

74.  400 

700 

Xi2 

44H  , 

2ii.7(N) 

401 

270 

A30  1 

•JO.  ?>00 

470 

:w7 

42:t 

Xt.  200 

.'UiO 

1 44:1 

:>io 

31.400 

2,«d0 

102 

M2 

«iH.000 

Notk.— From  Jamiury  I to  Juno  .3*1  tho  <ljiily  elischarm*  was  intoriM)lnto<l  N-tw^vn  moasuromonta  at 
tho  rv^dur  station.  During  July,  AuguMl,  and  .'^‘ppunlior  thi‘  n-gulur  atution  wa»  iniu^H'^sstliio  on 
a^unt  of  tU>o«|K  and  tho  daily  diioharp’  has  Usm  intiTjMiIaUvl  ltotwis>n  iiH-usuromonls  nmdo  al  (’it  ms. 
Tho  valut's  for  thos«‘  months  aro  prol>ahly  too  amall.  as  tho  Kastsido  and  Stovons  oanalsdivort  walor 
ftla>ve.  After  St‘pU*nibor  tho  diMdmrgo  was  uhtali»*<i  from  tho  rating  lai>h'.  Vuha*M  for  tin*  yoar  aro 
Approximate. 


RO<  K ( REEK  NEAR  ROrND  VALLEY,  ( AL. 


Tills  station  was  pstahlislied  Aiiijust  d,  lOOd,  iiy  J.  C.  (’lauspn.  It 
is  located  at  llic  wapm  liridj^c  on  the  road  from  Loiifi  Valley  to  Bislio]), 
3,500  feet  above  the  mouth  of  the  creek.  The,  conditions  and  the 
hench  marks  are  descriheil  in  'Water  Supply  Pa])cr  No.  177,  pa<;e  52, 
where  are  jriven  also  references  to  jiuhlications  that  contain  data  for 
previous  years. 


J>Urharge  measurements  of  Hock  i'leel'  near  Itoand  Vattey,  Cat.,  in  lUOfl. 


r>Ht»*. 

llytlrogrupher. 

i Width 

Anvi  of 
soi’tion. 

height. 

Di.s- 

vhurgi*. 

Ft  ft. 

S'),  ft.  1 

Ft  ft. 

Sfc.~ft. 

January  8 

F.  R.  R.  Buttemer 

1 1:1,.-. 

17 

l..^H 

2:1 

Janu»rv  14 

tlo 

14.U 

21 

1.1« 

41 

Augut.1  27 

U.  S.  Hawley 

U 1 

21 

I.  7.'| 

.'ll 

NoveniUw  3. . . 
Kovemljcr.TO.. 

do 

13 

10 

1.70 

47 

I 


Ifaihj  gage  height,  in  feet, 

0/  J\fM 

k ( 'reek 

near 

Rtnmd 

1 'alhtj. 

( 'at 

. fiir  I'.inii. 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

Ma>..  1 

lune. 

July. 

Ani;.  1 .Svpt.  I 

Ocl, 

N'ov. 

Dec. 

1.. 

....  1 

l.AT* 

1.3.'. 

1.7 

l.S 

3 17  ' 

1 

0 7.' 

1 - A’ 

1.  li 

1.7 

....  l.V. 

1..V) 

1 r. 

1..7 

] '» 

1.77 

3.  27 

•»  7.'. 

.9 

1 .4. 1 

l.u 

1.7 

3.. 

l.o  1 

I.  .V» 

I.r; 

1 1..V, 

1 1 •>  1 

l.S 

3 2 

•.*  7.'» 

9 

1 . ■«.> 

1.0 

1.  7A 

4. 

....  l..» 

i.:c. 

1.7 

I-  1,-r.  • 

IS 

.1  i 1 

■2.  -r,  1 

.'.C,  1 

1.  .»•> 

l.o 

1-  77 

5,. 

....  i.r. 

i..i 

l.A'i 

. 1.7 

1.  2<*i  1 

1..S 

I'l.  1 

-’.7  1 

.9 

1.  .hi 

1.  07 

l.S 

f... 

....  1.7 

1. 4:. 

i,r. 

I,  4.'. 

L2.7 

I.S7 

2.7 

. 9 

I..A7 

1.(7 

1 s 

....  1. 1’rt 

1.4 

13 

1.7 

1.3 

1.9 

2.  i'C> 

V" 

1..A7 

1.(7 

l.S 

....  1,0 

1.4 

13 

1.  I 

1-3  ■ 

2.  17 

2 u 

. s 

1 , .Vi 

l,i7 

1 S 

....  1.0 

1.4.7 

1 3 

1,3 

, 1.3  . 

2.  37 

2 * '• 

. 77 

l.-Vi 

l.»7 

l.S 

10.. 

....  l.(k> 

i.e, 

1.3.’> 

1..3 

1 i.r. ' 

2.  7 

2.  Ik'i 

— 

1 .hi 

1 . * 7i 

1.77 

11.. 

...  I.7.'| 

1.4.'. 

1.  4 

1.  4 

I.V.' 

2.  s 

1 

2. 7 1 

.77 

1.07 

1.7 

12. 

....  1.8 

1.  4.’! 

l.S 

1.4 

, 1.77 

2.  U7 

2. 1 7 

7.'. 

1.  .7 

1 . to 

l.tu 

13. 

...  1.9 

1.  4.’! 

2.  0 

1.  47 

1 l.S 

3.  2 

9 7 

. 77 

l.t7 

1 (i 

14.. 

....|  1.9 

I 47 

•}  •> 

1.4 

1.97 

3 :r. 

2-  7 

. 7 

1 . -V. 

l.tk7 

l.."7 

13.. 

....!  2.0 

1.  4 

2.  4 

. 1.3 

1 i .!C>  : 

3.4 

■J.  ik'i  ( 

. 7 ‘ 

1.  -hi 

l.tv. 

1.7 

oStation  tli.sc'oniinued;  ojv‘ratinn»  n*sumr«i  July  29. 
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srilFArE  WATER  SrPPLY,  PKKl. 


Daily  gage  height,  in  feet,  of  Hock  Creek  near  Rovnd  Valley,  Cal.,  for  1900 — 0/ontiniio<l. 


Day. 


17. 

IK. 

ly. 

20. 

21. 

22 

5! 

24. 

25. 

2«i. 


20-.- 
.10. , . , 
31... 


Jan, 

Feb. 

Mar. 

.\I>r. 

May. 

June. 

July. 

Aug. 

Sopt. 

Ocl. 

Nov 

Dec. 

2. 1 

1.4 

2.3 

1.2 

1.9 

3.4 



2.6 

1.7 

1.55 

I.  (15 

1.5 

2. 1 

1.4 

2.2 

1.2 

1.9 

2.4 

2.  .55 

1.7 

1.55 

1. 6.5 

1. 55 

2.1 

1.  4 

2.2 

I.2.'» 

2 *.> 

3.4,5 

2.  .V> 

1.7 

1.55 

1.65 

1.6 

4.2 

1.4 

2. 1 

1.25 

2.3 

3.5 

2. 6 

1.115 

1.55 

1.65 

1.6 

1.4 

1.4 

2.1 

1.2 

2.  4 

3. 5 



2.  65 

1.65 

1.6 

1.65 

1.6 

1.5 

1.  4 

1.95 

1.2 

2.4 

3.  .55 

2.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.4 

1.8 

1.2 

2.3 

3.6 



2.5 

1.55 

1.6 

1.5 

1.6 

1.7 

1.4 

1.7 

1.2 

2.3 

2.7 

2,  45 

1.5 

1.55 

1.  45 

1.6 

1.7 

1.4 

1.6 

1.2 

2.25 

3.7 



2.  45 

1.5 

1.5 

1.45 

1.6 

l.G  . 

1..T’. 

I..W 

1.1.5 

2. 1 

.3.8 



Z45 

1.5 

1.5 

1.5 

1.6 

I.  .V> 

1..^5 

1.6 

1.12 

2. 15 

3.8 

2.0 

1.55 

1.45 

1.6 

1.6 

1.5 

I..15 

1.5 

1. 15 

2.0 

3.6 

2.0 

1. 55 

1.45 

1.7 

1.6 

1.5 

1.3.*> 

1.4 

1.12 

1.85 

3.  .55 

].a5 

1.6 

1.45 

1.75 

1.6 

1..55 



1.4 

1.2 

1.8 

3.  4 

2.85 

1.9 

1.6 

1.45 

1.8 

1.6 

1.55 



1.4 

1.2 

1.8 

3.5 

• 2.  85 

1.9 

1.55 

1.5 

1.8 

1.0 

1.55 

1.  5 



1.8 

2.8 

1.9 

1.55 



1.6 

Ratmg  table  for  Rock  ('reck  near  Rouml  ]^allcy.  Cal.,  from  January  JO,  1006,  to  Jleccmbet 

HI,  1006. 


Gage 

height. 

Dis-  Gage  , 

1 eliarge.  height. 

Dis- 

charge. 

1 Gage  1 
I height.  I 

Dis- 

charge. 

! Gage 
j height. 

Dis- 

charge. 

, Gaw  ' 
height. 

' Dls- 
charge. 

Feet. 

1 Sec.-ft.  Feet.  1 

Sfc.’ft.  , 

1 Ffft.  , 

Sec.-ft.  1 

Feet. 

Sec.-ft. 

1 Feet.  \ 

i Sec.-ft. 

1.00 

1 12  , 1.60 

40  i 

' 2. 20  1 

1 83  . 

2. 80  1 

1 131  ! 

1,  3. 40 

179 

1. 10 

15  1 1.70  i 

47 

2.30 

91  1'  2.90  ' 

' 13J 

' 3.50 

188 

1.20 

19  . 1.80 

54 

2.40 

' 99  1,  3.00  1 

1 107  1^  3.  10  , 

1 147 

3.  iiO 

197 

i.:w 

23  1.90 

61  ,| 

2.  .W  , 

, 155 

3.70 

20() 

1.40 

28  2.00 

68 

1 2.60  1 

1 115 

3,20  1 

1 Kt3 

3.80 

215 

1.50 

34  2.10 

75  II 

2.70  1 

1 1 

3.30  ; 

171 

Notk.— This  tahlo  is  on  3 disohar^  mi*astnvnn‘nta  nmdt*  during  I90ii  and  is  not  w«*U  defined. 

Tho  table  u.sod  January  I lo  19  gives  u nuit^  smaUer  discharge  at  the  same  gage  height. 


Monthly  discharge  of  Rock  Trccit  near  Round  Valley,  Cal.,  for  1906. 


.Tamiarv 

Kebnmrv 

Mtirch 

.\phl 

M;iV 

Month. 

- 

1 Discharge  in  socond-feel. 

1 Maximum.  [ Minimum,  j Mean. 

200  17  1 38. 8 

37  1 ^5  29.7  1 

W 23  ' 45.7  ' 

37  1 17  24.6 

^ Total  in 
acn'-f(‘Ct. 

2.390 
, 1.350 

' 2.810 

1,  MiU 
3.330 
S.Oit) 

21.5 

50  , 

14.5 

July 

167  • 

l.H  1 

n 150 

9.220 

August 

..1  127  1 

61  , 

107 

6.  .580 

►S'ptemiKT 

♦V4 

.34 

47.4  ! 

2.S20 

OetolNT 

40 

31  1 

,35. 9 

2.210 

NovcinlsT 

54 

31  , 

1 42. 6 

2,  .530 

Dcc’«*mU‘r 

54 

34  i 

1 43. 5 

2.  (WO 

The  year 

215 

1 

’■i 

j (i3  7 

46.300 

'I  .Mean  for  s«‘ven  days  taki>n  ns  mean  for  Uie  immth. 


NoTK.  — 'I'hest*  values  HR’  fair. 

PINK  rilKKK  NEAR  UOI'M)  VALLEY,  CAL. 

Tills  station  was  (‘stalilislu'il  Au>xust  .3,  1!»()3,  liy  J.  ('.  Clauson.  It 
is  located  l.'iO  feet  ladow  the  wafroii  liridfje  on  the  road  froin  Bishop 
to  Loiifi  \'allcv  and  100  fci't  ahovc  the  inontli  of  the  creek.  Tlie  con- 
ditions and  tile  lieiieli  marks  are  deserihed  in  Wafer-.Supply  Pa]x>r 
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Xo.  177,  page  55,  where  are  fiiven  also  references  to  ynihlications  that 
contain  data  for  previous  years. 

On  June  15,  1906,  the  ga<re  was  washed  out.  On  Aufiust  23  a new 
f'af'o  was  [>laced  at  the  wagon  bridge  on  the  Long  Valley  road 
about  150  feet  above  the  old  gage.  It  con.sists  of  a 1 by  11  inch 
steel  rod  fastened  to  the  downstream  side  of  the  bridge,  near  the  right 
hank,  and  is  graduated  to  0.05  of  a f<H)t.  Xo  reference  was  made  to 
any  bench  mark. 

This  section  at  the  bridge  is  very  rough  and  rocky,  hut  not  subject 
to  much  change.  During  very  high  stages  gagings  can  be  made  from 
the  bridge,  while  at  ordinary  stages  a wading  .section  below  the  bridge 
is  more  satisfactoiw'. 

J>ijtchaT(jf  meax\trfments  of  Pinr  Cnrh  nrar  Uouiul  Vallrij,  ('ol.^  in  1906. 


HytlrogmpluT. 


Jamiary  8 F.  R.  S.  Buttemcr. . 

January  M do 

AiigU!»t  Zi Shuoyiind  IIawh*y. 

August  27 R.  S.  Hawley 

NovemlvrA. . . (i.  R.  Shuey 

November  30 do 


1 Width. 

.\reu  of 
aeclion. 

(ijige  1 

height,  i 

Pi»- 

cbarge. 

Frrt. 

Sif./t. 

i 

Fffl-  I 

Sfc..ft. 

11) 

IH 

l.MM 

7.0 

20 

25 

2.  13  ; 

22 

12 

Xi 

3.  H5 

HO 

24 

2ti 

1 3. 7:>  , 

02 

12 

22 

' 2.  IV)  , 

9-0 

12 

21 

3.00 

0.2 

Roiiwl 

Cal.,  for  nm. 

Day.  1 Jan. 

Feb. 

M.ir. 

Apr. 

May. 

JUIH*. 

Aug. 

Sept. 

Oft. 

Nov. 

Dee. 

1... 

1.8 

1.H5 

1.8 

1.85 

1.8 

2.ft5 

X 25 

3.  0 

3.  0 

•> 

1.8 

1.85 

1.8 

l.S 

1.8 

2.  0 

3.  tVi 

3.  25 

3. 0 

3. 0 

1.H 

1.8.5 

1.  8 

4... 

J 1.8 

1.H.5 

1.8 

l.S 

'1.8.5 

2-  0 

3.  0 

3. 25 

3,0 

3.0 

5. . . 

l.S 

1.8 

1.8 

I.H 

3.0 

f»... 

i 

l.S 

1.8 

1.8 

1.0 

1.8 

2.4 

3.0 

3.-.> 

.3  0 

3. 0 

7 . . . 

I 1.8 

1.8 

1.75 

1.9 

1.8 

2.  .55 

3.  0 

:i-j 

3. 0 

.3, 0 

H... 

l.S 

1.75 

1.8 

1.8 

2.  0 

3.  0 

X 15 

2.0 

3.0 

9. . . 

1.8 

I.K 

1.75 

I.K.5 

1.8 

X i\ 

3.1.5 

2.  0 

3. 0 

10... 

i l.HT. 

l.K 

1.75 

1.8 

1.8 

2.  0 

3.  r, 

X 15 

2.  0 

3. 0 

11... 

I 1.9 

1.8 

I.H 

1.  8 

1.85 

-.3.  2 

3.  .55 

3.  I 

2.  0 

2.  IV. 

12... 

1 1.9 

1.8.5 

2.0 

1.85 

1.8.5 

3.  25 

3.  .ki 

X <k5 

2.  0 

2.  IV) 

13 

' 2. 0 

14. . . 

2.2.'> 

1.>C, 

2. 2 

1.8 

1 85 

;t  5 

Al's 

3.  (K5 

2-0 

3 9 

2. 25 

1.K5 

2. 3 

1.  8.5 

hi... 

j 2.r. 

1.8.5 

9 '? 

1.85 

1.85 

3.  4 

3 

2 0 

2.  0 

17... 

1 2.15 

1.8 

2.  1 

l.S 

1.0 

X ;i5 

3.  0 

2-9 

2. 0 

IK  .. 

2. 1 

I.H 

2.  1 

l.S 

1.1V» 

3.  ;t5 

3 11 

2. 0 

•>  <1 

19.  . . 

2. 0 

1.8 

2.  1 

•»  •» 

3 0 

■JO.  . . 

l.S 

■>'V, 

21... 

•'  0 

22... 

Ils 

rw. 

3.  2.5 

23... 

1.0 

l.S 

1.115 

1.  8 

2.  1.5 

3.  85 

3.  '2.5 

3.n 

3.0 

2.  0*5 

!4... 

1.9 

1.8 

1.0 

I.H 

2.3 

3.  8*1 

3.  2 5 

3 0 

3.  0 

2.  IVi 

1.9 

20... 

1 1.H.5 

1.8 

MV» 

I.H 

2.3 

3,  8 

X 25 

X 0 

X 0 

2.  'V. 

27  .. 

f 1.85 

l.K 

1.9 

1.8 

•t  ■) 

3.  H 

:i. 

0 

3.0 

2.  0.5 

2K... 

1.8 

1. 8.5 

1.8 

2 2 

3,  8 

3.  2.5 

3,  0 

3 0 

2 ‘*.5 

■JO 

3 2.5 

30... 

;;;;;;; 

1.8 

1..85 

■»  1.-, 

X 75 

3.  2.5 

X 0 

3. 0 

2.  IV) 

31 . . . 

1.8.5 



1.0 

2.  1 

3.  7 



3.  0 

2.  IV. 

I 
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Sl'HF.U'K  WATKK  SUPPLY,  ISKHi. 
RatiTUf  tables  for  I*inf  Cmk  mar  Hound  Vallf}j,  Cal. 
JANUAUV  I TO  .TTN'K  14,  liiOi.a 


dag.' 

hoight. 

Dis- 

Ciagi' 

Dis- 

r.iigi* 

DIs- 

Gagi* 

Dis- 

1 Onp' 

Di»- 

churgi*. 

hoignt. 

chargi*. 

hcigiit. 

rhargu. 

height. 

elmrgi'. 

hl'ight. 

chargt*. 

Fert. 

Srr,-ft. 

Fffl. 

Ffft. 

.svr.-/r 

FcrL 

Frrt. 

1.70 

4 

2.  H) 

2.4 

2.  .in 

4.1 

2.90 

1.1 

3. :« 

119 

I.SO 

H 

1 2. 20 

2K 

> 2.  (ifl 

•12 

X no 

Si 

a.  40 

1.33 

i.yt) 

IJ 

2. 

:« 

2.  70 

.19 

3.10 

91 

3.  .m 

149 

2.(10 

IS 

2. 40 

:«) 

1 2.  SO 

07 

3.20 

ion 

A rc 

lU.ST  23 

TO  DRCKMUEIl 

31.  ItlQii.t* 

2. 

3 1 

3.20  1 

24  : 

.3. 40  42 

3.  tiO 

04 

3.  SO 

«9 

.3. 00  ' 

10  1 

{ 3.30 

33  ’ 

,3.. 10  ' .1:4 

X 70 

70 

3.  !I0 

io:4 

•*This  lahlo  is  I»as<*d  on  (lifU'liHrKi*  tiir>asiin>ni(>nts  imuio  during  and  Is  wi*U  doflnod 

gag«‘ hoight  :4  kvl. 

b This  tablo  is  biisr*<l  f*n  1 <lischargi“  TiH'asun'tm’nts  ma<lo  «luring  I'AMiand  is  iu)t  woll  definoti. 


MonOdy  disvharye  of  J'tnr  i 'rerk  juor  Honnd  VnlUy,  t \d.,for  JUOfi. 


.Taiiiiary 

FobnutVy 

Maruh . 

April 

May 

Juiii‘..  

July 

August 

S4-plvinlH*r 

Oftf»hor 

NovomlM*r 

l-)iXM*ml>er 

Tin*  yuar 


iJifM'hargi*  in  stvorul-hvt. 


Total  in 


im. 

Minimum. 

^loan. 

ni’ro-fwt. 

;40  * 

^ K 

' 13.7 

M2 

10  1 

1 ^ 

S.G 

47' 

:u  1 

1 0 

14.  .1 

:*«12 

IJ  , 

H 

S.7 

, 51S 

3;i 

10.0 

1.10 

7.7411 

P50 

y.MO 

10.1 

1 fi.4il> 

70 

2.S 

40.2 

2.7.’4) 

2-S 

10 

1.1.  .1 

9.1:1 

10 

7, 

7-6 

i»2 

10 

.1 

7..1 

*A 

.1 

44.4 

32.401 

\oTK.-  Monthly  moans  f<»r  Jum*.  July,  and  August  »*stimnli*d.  and  arc  only  ujiproximatc;  valms  for 
roinaiu«lor  of  IttOi  fair. 


msiiop  ( UKKK  \KAH  lUSHOl*,  ('A! 


Tliis  sliition  was  ostahlislied  August  10,  100:i,  at  tlie  wa<jon  bridgo 
on  tlu’  Bislioj)  road,  about  4)  niilos  from  Bishop  aiul  about  2 inilt’s 
from  tlio  j)oiut  wlioro  tlio  crock  leaves  the  eanyoi\.  The  conditio"^ 
and  the  bench  marks  are  described  in  Water-Sup|)ly  Paper  No.  177. 
pa"<‘  ()2,  where  are  ;;iven  also  references  to  ]>ubliealions  that  contain 
data  for  previous  years. 


fdsrhtnifi'  iimistirt  un  nts  of  lU.shofi  ('rak  mur  JUshop,  Col.,  for  I90ti. 


Data. 


llytlrogrnplKT. 


Width. 


,\  n*'a  t'f 
M'ction. 


Tragi' 

hi'ighl. 


I»is- 

chaig*- 


January  1 Y.  H.  S.  UutturniT. . 

Jaimary  PI  dti 

January  'J4 do 

.\ugust  J4 SInn-v  an-l  lla\v|r*y 

Novt-nils  r . (i.  It.  Shin  y 

l>*n'r*ml»‘r  .'t do 


Fof. 

10 

Sij.fl. 

2S 

Frrt. 

1.91 

Srr.'ft- 

20 

to 

24 

1.70 

tl 

10 

•»7 

I.S3 

3* 

10 

41 

3. 10 

241 

10 

24 

1.71 

3’ 

10 

20 

1.90 

52 

«Chaun«*l  ohslrucli'd  by  r<K-ks  at  timi'of  im*n.sun’nn'nt. 
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OWENS  RIVER  DRAINACJE  BASIN. 


Daily  gage  height,  in  /eft,  of  liuthop  Creek  tuar  Biethop,  Cal., /or  1906. 


- — . — — 

— 

- - — - 

— — — 

— 

— — 

— - 

Day. 

Jan. 

Feb.  t Mar.  j 

.\pr. 

M»y. 

June. 

July.  1 

Sept. 

Oct. 

Nov. 

Dec. 

1 

...,|  i.ft? 

1 ' 
1.6  1 1.6 

1.8 

2.5 

2.V. 

< 7:>i  4 .0 

2-8 

•»  •» 

1.5 

1.65 

2 

....1  1.S5 

l.tv>  , 1.65  , 

1.7 

2.4 

2.4 

4.9  3.9 

■>  75 

2. 2 

1.4.5 

1.65 

3 

....  I.H5 

1.6  1 1.6  1 

1.8 

2.  V> 

2. 45 

5.2  3.H 

2.7  « 

2.  15 

!.1> 

1.9 

1 

.....  1.6 

1.6T)  1 1.65  1 

1.8 

2.5 

2..'. 

.5.5  3.7 

2.7 

2.2 

1.4 

1.95 

....'  1.6 

1.6  1.6  1 

1.8 

2.  .55 

2..V, 

5.3  3.75 

2.65 

2.2 

1.4 

l.!'5 

f» 

....  1.6 

1.65  i.r>5 

1.9 

2. 6 

2.5 

.5.  (V  1 3. 75 

2. 6 

2.  1 

1.45 

1.9 

7 

....  1.5 

1.6  1.65  1 

1.9.5 

2.65 

2. 6 

l«)  3.H 

2. 65 

2. 15 

1.45 

1.65 

H. . . . 

1.6  1.7 

1.9 

0 7.5 

2. 75 

3. 7 

2. 65 

■>  ■> 

1.4 

1.9 

d 

1.5 

1.6  1.7 

1.9 

2.9 

2.9 

3.65 

2. 6 

2.  1 

1.45 

1.65 

m 

1 1.55 

i“i  ■■ 

1.9 

2 95 

3.7 

2.65 

2.0 

1.4 

1.9 

II 

l.fkj 

1.6  1.7 

1.75 

2.H5 

3.9 

.3-8 

2. 6 

2.(1 

1.5 

2.0 

12 

....•  1.6 

I..55  l.K 

1 . V.5 

2. 7.5 

3. 75 

3.7 

2.6 

l.*C> 

1.65 

1.95 

13 

....1  1.5 

1.6  1,5 

1.7 

2.9 

3. 65 

3.65 

2.5 

1.9 

1.65 

2.0 

14 

....  1..; 

1.6  2.0 

1.6 

2.  .65 

3. 6 

3.65 

2. 5 

1.9 

1.7 

2.0 

15 

....I  1.75 

1.6  2.0 

1.7 

2.8 

3.7 

5.  ii  3. 7 

2.4 

l.H 

1.7 

1.95 

16 

....i  l.H 

1.6  1 2.2 

l.S 

2.8 

3. 65 

.5. 4 3. 7 

2.45 

1.75 

1.65 

2.0 

17 

...,|  1.9 

1.6  1 2.2 

1.6 

2.  .65 

3.S 

5.5  3.75 

2.4 

1. 1.’i 

1.65 

1.95 

V* 

...  1 20 

1.6  2.2 

1.  65 

2.9 

3.9 

5.4  3.7 

2.4 

1.7 

1.65 

2.0 

I‘l 

....  2. 1 

1.6  2.1 

I.K5 

2. 95 

3.9 

5.3  3.7 

2.  .15  1 

1.7 

1.7 

19 

aj  

....  2.1 

1.6  2.1 

1.9 

3. 0 

4.2 

5.1  3.65 

2.4 

1.75 

1.65 

i.a; 

21 

....  2. 3 

1.^5  1 2.0 

1.9.5 

2.65 

4.5 

R.O  1 3.6 

2.3 

1.75 

1.65 

1.9 

....  2. 15 

1.7  2.0 

2.0 

2.8 

4.7 

5.0  3.7 

2. 2.5 

1 . 7.5 

1.6 

1 . 9.5 

a 

2.0 

1.6  2.0 

2.0 

2.  65 

4. 75 

5.3  3.65 

2.2 

1. 7.5 

1.6 

1.9 

24 

....  1.9 

l.tWi  1.9 

1.9 

2 7.5 

4.8 

5. 0 3. 65 

2.3 

1.8 

1.65 

1.9 



....  I.K5 

1 . H5  1 1.9 

2.0 

2.8 

4.9 

5.4  3.6 

2.2 

1.75 

1.65 

1.11 

% 

....  I.S 

1.G  1.9.5 

1.95 

2.75 

4.9.5 

.6.1  i .1..W 

2.2 

1.7 

1.7 

Ml,'. 

27 

....  1.7 

1.65  1.9  , 

2.&5 

2.  7 

4.5 

5. 1 3.  4 

»>  ■> 

1.7 

1.65 

2.0 

2x 

..  . 1.75 

1.65  1.9 

2.  .55 

2.65 

4.S5 

5.3  1 3.:« 

•>  'V, 

1.65 

1.8 

2 0 

2» 

I . ‘Vj 

-..1.65 

2..V1 

2.6 

4.2 

4.4  2.8 

2.2 

1.6 

1.  8 

1 , 9.5 

:«). 

1.6 

1.9 

2.5 

2.  .5 

4.4 

4.4  2.65 

2.2 

1 . .V> 

1.8 

t 95 

31 

...  1 ].c>s 

1.65 

2.6 

4.3  2.85 

1..V. 

2.U 

? Station  diiHMntiniK^d;  operulion  resuimniJuIy  lo. 

Bating  table  for  Bishop  t'reck  near  Bishop,  Cal.,  for  1906. 


tJaec  1 

Dh-  1]  Gaec 

Dis- 

' 

(bijlc 

t I>l!^ 

Gage 

Ids. 

' OnR.. 

1 Dis- 

hci^nt. ; 

, charge.  |,  heij^t. 

charge. 

1 

.1 

lieigh  t . 1 

j charge. 

: iMMghl. 

1 charge. 

height. 

elm  ivc. 

Ffft.  1 

Ser.~ft.  ] Fret. 

1 StP.gt. 

1 

Ftft.  1 

1 Sec.-ft. 

^ Fert. 

1 Ser.-ff. 

Feel. 

See.-fr. 

1.40 

7 , 2-20 

84 

It 

3.00  1 

\ 3-  80 

\ 4i;i 

4 Ul 

•582 

1..V)  1 

1 10  ! 2.30 

' 98 

.1 

3.  10  1 

' 240  ' 

1 3.  ‘8> 

416 

4.70 

l.f4>  1 

1 14  1 2.40 

! 114 

3. 20  ! 

! 2<il 

4.  no 

439 

4.8(1 

6K1 

1.70 

24  ' 2.50  ! 

1 i:w 

'1 

3,;io  ; 

282 

4 10 

462 

4,141 

654 

1.80  ' 

' .45  1 2.60 

147 

3.  40 

:m 

4 20 

48«. 

5 .00  • 

678 

1.90 

! 46  1 2.70 

' UA 

3.  .50 

32.5 

4.  .30 

.510 

5.  20 

72»i 

2.00  1 

1 58  1 2.80  ' 

' 182 

3 61 

347 

4 40 

•VU 

5.  40 

774 

2. 10  ' 

1 70  2.90  1 

1 2»»l 

3.  TO 

370 

4.5<» 

.5.58 

5.  Ul 

8*22 

Note.—TIur  tablr  ia  ba.'MHl  on  6 di<iciuin!*'  tii«'Hsun‘mi*ntH  rnu^lo  duriti^  I'.MNi.  aii'l  n>)t  wt-H 

Monthly  discharge  of  Bishop  i'rnk  mar  Bi.dvip,  Cal.,  for  I9o6. 


Maximum.  Minimum.  M<mm. 


JaniiNr>' 

hVhnian*. . 
Mftnh..... 
April 

jurJe'.;::::: 

JiUy 

Aueiisi 

Sfpt4*mt»er. 
October. . . . 
Nov«mber. 
I>wmber. . 


The  year. 


98 

10 

:«.4 

2.(U) 

40 

12 

01.4  1 

on 

M 

10 

42  0 

2.  .580 

138 

14 

52-  8 

3.  1 40 

220 

114 

1:2 

IO.I4H4 

(•iWk 

lit 

.382 

'J'd.  700 

822 

510 

•1 70*.i  t 

4.1. 

4:P1 

182 

.r-1  , 

21..'i<)(» 

182 

.81 

124  ' 

:.;i80 

81 

12 

15.  .3  ' 

2.  T'O 

40 

(. 

17.5 

I.nlo 

.58 

3.5 

.50,  0 

3.  (Co 

8‘22 

6 

16  k 

121.000 

<*M('an  of  2i{  days  Uikcn  as  the  invaii  for  month. 
NVjte.  -These  values  are  lair. 
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SrHFA('K  WATER  SUPPLY,  PKW. 


HKS  PINK  C'KKEK  NEAR  BU!  PINE,  CAL. 

Tills  station  wa-s  i‘.stahlislR'd  Deceinhor  5,  1903,  by  R.  S.  Hawley 
It  is  located  3 miles  southwest  of  Riu;  Pine,  Cal.,  at  a point  wlion> 
the  <-reek  leaves  the  foothills.  The  conditions  and  the  bench  iiiarb 
are  described  in  AVater-Supply  I’aper  Xo.  177,  pafre  78,  where  are 
{'iven  also  n'ferences  to  publications  that  contain  data  for  previous 
years.  Xo  fiafje-heioiht  record  was  kept  during;  1906. 

Itixcluirgi  mnuurrmniU  of  Biy  l‘iw  <'ri'ik  nrar  Big  1‘inf.  I 'al.,  in  HKid. 


I>Hl«*. 

IlydroKraphor. 

jWidtli. 

An*a  of 
fM*ction. 

ht'ignt. 

charge. 

Juiiutirv  2. . . 

..  F.  K.  S.  ButlfnuT 

1 Ffrt.  ' 
14 

14 

Ffft. 

2.2i> 

, Stc.-ft. 

11 

Juniiury  17. . . 

do 

14 

14 

2.32 

13 

Jrtmiarv  24. . , 

l|o 

14 

10 

1.98 

' U 

.\UKU8t24,, 

..  Iltiwlfv  iin«l  Shin-y 

14 

26 

(ai 

112 

N'ovfinUT  1 

..  fj.  K.  .^hiM'y 

. . 8 

12 

(O) 

24 

liiiotMiiln'r  fi. . 

do 

9 

13 

(«> 

20 

DttvnilHT  111. 

do 

8 

13 

(«) 

30 

« flap*  . 


lUIU  II  ( HKKK  \KAU  TINKMAIIA.  CAL. 


This  station,  originallv  established  June  14,  190.5,  was  reestab- 
li.slu'd  on  December  7,  1906.  It  is  located  about  8 miles  south  of 
Bi<r  Pine  and  1 mile  west  of  Fish  Springs  schoolhouse  and  about 
oOO  feet  west  of  Peterson’s  ranch  hou.se.  The  conditions  at  this 
station  an'  described  in  \Vater-Sup|ily  Paper  Xo.  177,  page  80.  The 
gage  is  a vertical  staff  nailed  to  a post,  and  is  graduated  to  feet  and 
tenths.  I’he  bench  mark  is  tw'o  large  sjiikes  driven  in  the  base  of 
a 4-ineh  birch  tree  about  .50  feet  northeast  of  the  rod;  elevation. 
0..5'i  feet  ahove  the  zi'ro  of  tiu'  gage. 


hisrhiin/i  uuo.'tur*  hh  tits  nf  IUrch  Cr*rk  T^rirwahu.  ('ai.,  in  1906. 


h;.t< 


Ffft.  ! .S'v-  ff-  Ff(t. 


laniijiry  II.  ..  <l.  K ShiM-y 0..W 

.littHiiirv  J'.i 'jo A I 

M.i mil  s - ^2 

Iih-i'IiiUt  7 tio - - .’ll  4.2  6.11 


'•  My  tH'W  giiiLp’. 


ijiniplp'r. 


Art'H  of 


l)i>- 


M-efion.  htMght.  chMTff- 


IhnI//  ifw/t  fi4 

it/Ilf.  in  fnt 

. It/  filrrh 

< Vt  i h 

mar 

Tinnmiha.  ('nl.,  fnr  ItHiH. 

. !)**«■. 

l»uy. 

1 »tr. 

Day. 

Doc. 

1 Day. 

1 D«. 

_ 

14 

0-  4 

21 . . 

()..l 

. 28 

0.4 

. .1 

29 

.35 

.;i 

23 

.3 

30 

.35 

...  .31 

31 

i 

11.. 

.4 

IS . . . 

. . .3 

iC 

1 

12.  . 

1 

)'♦  

3 

2i». . 
' ■>? 

, 

1 1 1 

i ■ 
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OWENS  RIVER  IJRAINAOE  BASIN. 
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TINEMAHA  CREEK  NEAR  nNKMAIIA,  CAI.. 


Tinomnlui  Creek  is  tributiiry  to  Owens  Itiver  from  the  eiisteni 
slope  of  tlie  Sierra  Nevada. 

The  .station  was  estahlislied  Deeeinher  7,  IWOtj.  ft  is  loeaUsl 
about  .500  feet  south  of  the  Peterson  ranch  liouse,  about  S miles 
south  of  Big:  Pine,  and  about  1 mile  west  of  Fish  Spring's  .sehoolliouse. 

The  channel  is  straight  for  about  40  feet  above  and  for  50  feet 
below  the  measuring:  section,  and  the  velocity  is  nuKlerate  at  ordi- 
nary' stages.  Both  banks  are  steej),  about  5 or  6 feet  high,  and 
covered  with  a scrubby  growth.  The  bottom  is  composed  of  clean 
gravel  and  Ls  not  likely  to  shift.  There  is  one  channel  at  all  stages, 
and  at  low  water  the  width  is  about  10  feet  and  the  dejith  0.5  feet. 
The  section  is  good  and  gagings  are  made  by  wading. 

The  gage  is  a vertical  staff,  graduated  to  feet  and  tenths,  and 
nailed  to  a post. 

The  following  measurement  was  made  December  7,  lOOfi: 

Width,  7 feet;  area,  1 squaire  feet;  gajje  heiglit.  0.50  f(M4t;  di.Hchai^e,  5.0  Mecoml- 
foet. 

Doily  yngr  height,  in  fert.  of  Tinemalui  f’rcrk  tuar  Tinauaha.  (’ol..  for 


Day. 

Dec. 

Day. 

D... 

1 I»ay. 

, 

0.5 

14 

0.5 

21 . . . 

0.  4 

2H 

1 

.5 

15 

.5 

2*1 

* 

.5 

16 

.4.*! 

Zi 

r. 

:«>. 

W 

.5 

17 

.i'» 

24  . 

1 ' 

ZK 

11 

.5 

IR 

-4 

2.1 

a 

,5 

19 

. 4 

2H  

5’ 

a 

.5 

i"* 

.4 

27 

... 

TABOOSK  CREEK  NEAR  TIBBETTS,  t AE. 

Taboose  Creek  is  tributary'  to  Owens  River  from  the  ('a.st<>rn  sloix! 
of  Sierra  Xe\'ada. 

The  station  was  not  established  regularly  until  August  20, 
though  di.scharge  measurements  were  made  throughout  the  year. 
It  is  located  about  15  miles  north  of  Inde])endence.  2 miles  north- 
west of  Tibbetts  railway  station,  and  about  one-half  mile  west  of 
the  crossing  on  the  lower  main  highway. 

The  channel  is  straight  for  about  50  feet  above  and  50  fec'l  below 
the  station,  and  the  velocity  is  moderate.  Both  banks  an>  rather 
steep  and  5 to  4 feet  high  and  are  not  likedy  to  overflow.  The  bed 
and  banks  are  sandy,  w'ith  little  vi'getation,  and  the  channel  is  std>- 
ject  to  slight  change.  At  low  stages  the  stream  is  about  10  feet 
wide  and  0.5  feet  deep. 

Discharge  measurements  are  made  from  a buartl  used  as  a foot- 
bridge. 
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SURFACE  WATER  SUPPLY,  1906. 


Tlip  {jafie  is  a vertical  staff,  about  3.5  feet  long,  graduated  to  feet 
and  tenths,  and  nailed  securelj^  to  a post  driven  in  the  bank.  The 
bench  mark  is  a spike  driven  in  the  ba.se  of  a cottonwood  tree  2 feet 
south  of  gage;  elevation,  3.75  feet  above  the  zero  of  the  gage. 


l^hrhaiiji  mawlirrmenhi  of  Tahoose  Cnck  near  'I'ibbeitt,  Cal.,  by  G.  R.  Shuey  in  lb06. 


Date. 


Junuar>’  18  . 

Ffhnmr>’  '-1 

March  2*». . . 
Man'll  27. . . 

Ayiril  6 

April  12 

April  19 

April  24 

May  2 

Mav8 

May  Itt 


Width. 

Ffft. 


1 An*n  of  1 (iHKc 

section,  height 
*sVy.  ft.  i Fret. 


i.i) i'.'Z' 


7.4 
8. 0 
7.K 


4..',  

7.1  

fi.9  


Dis- 

charge. 

Date. 

Width. 

.\,rea  of 
section. 

Gage 

height. 

Dis- 

charge. 

iSVf.-/y. 

Fret. 

Sq.ft. 

i.i 

Feet. 

Sec.-iL 

3.6 

Ma.  23 

7.8 

U 

2.7 

.lime  1 

7.S 

5.9 

A9 

3.6 

.luiit*  11 

7.0 

7.8 

22 

S..') 

Julv2 

8.0 

10 

29 

3.  4 

,I  lllv  7 

10 

46 

4.2 

.lul'v  14 

10 

1.5 

56 

H.0 

.luly  27 

8.r> 

12 

45 

8.  4 

6.0 

6.9 

2.35 

23 

6.8 

( lutolH*r8o 

3.7 

1.9 

1.80 

3.4 

12 

D»'c«*mlM‘r  Ha,. , 

4.0 

1.8 

1.65 

3.6 

12 

a .Nfeasiin'd  at  regular  station. 


Pdihj  (fatff  in  /at,  of  Tahooxv  Crefk  juor  TihbeUJt,  ('dl..for  1906. 


Day. 

[ Allg.  .Sept. 

Oct. 

Nov. 

Dt*c. 

Day. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

, 

1 

1 2. 1 

1.8.5 

1. 7.5 

17 

2.25 

1.81 

1.75 

•> 

2. 1 

1.S5 

18 

2.2ti 

1.6 

3 

...  2. 1 

1.7 

1 7 

2.30 

2.32 

2.25 
2. 1.5 

1.75 

4 

2. 2 

1.85 

20 

1.80 

1.6 

0 »> 

1 7 

•.>1 

2.35 

2.:» 

2.1 

2.a5 

1.75 

6 

2.  18 

l.M 

22 

. 



1.6 

7 

2. 2 

1.8 

1.65 

23 

2.07 

1.80 

8 

2.  IS 



1.80 

1.65 

24 

1.95 

1.75 

1.6 

9 

*>  ■> 

!.«:> 

2.5 

2. 15 

1.9 

1.80 

10 

*»  o 

1.7.5 

26 

2. 1 

1.88 

1.6 

11 

2. 2 

1.65 

27 

2.1 
2. 1 

1.9 

1.8 

1.75 

12 

•*  o 

28 

1.9 

13 

2. 2 

1..82 

1.7 

1.65 

■». 

2.1 
2. 1 

1.88 

. .... 
1.8 

1.7.5 

1.6 

H 

•>  •>!', 

:w  ...  . 

1.85 

2. 2.5 

1.82 

1.7 

1.A5 

31 

2.1 

. 

1.78 

16 

2. 26 

i 

\f(tntbhj  disrhnnjr  ofTnbtKm  (-reek  near  TibbetU,  Cal.,  for 


Month.  1 

1 Dischargi*  in  wvoml-fet'l.  | 

Maximum.  .Minimum.  Mean. 

^ Total  in 
acH'-fcel. 

4.0  1 

3.3 

1 

3.7 ; 

228 

3.0 

2.7 

2.9  1 

I6I 

2.5 

3.0 

3.3 

203 

8.4 

3.4 

5.8 

345 

12  1 

6.8  . 

10. 4 1 

640 

28 

9.0 

21.8  1 

1.300 

Julv 

.5t)  ' 

29 

46.3  : 

2.850 

40  i 

15 

25.7  ; 

1.5» 

SeptemlMT. ^ 

Uctoher 

Noveinl«T 

Decen>it«*r 

21  ' 
5.6  ! 
4.0 
4.0 

5.6 
3.2 
3.0 
3.0  ' 

15.0  j 
3.7 
3.6 
3.5 

j SS3 

' 22S 

214 

215 

i 

The  vear 

.5*5 

3.0 

12.1  1 

1 

j S.SfiO 

\nTK. — Dtilly  tllschiipgu  prior  to  August  19  was  oinaiiWHi  oy  mturpolation  betwwii  mc*8un'iin?iJta. 
V'alues  an*  lipproxiiuute. 
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OOODAI.E  CREEK  NEAR  TIBBETTS,  CAL. 

Goodale  Crock  is  tributurA"  to  Owens  River  from  tlie  ea.stern  slope 
of  the  Sierra  Nevada. 

The  station  was  establislied  September  20,  1006.  It  is  located 
whore  the  stream  leaves  the  foolbills,  about  13  miles  north  of  Inde- 
[lendence,  4 miles  west  of  Tibbetts  railway  station,  and  one-fourth 
mile  west  of  the  upj)<»r  road  crossing. 

The  channel  is  straight  for  2t)  feet  above  and  1.5  feet  below  the 
measuring  section,  and  the  current  is  swift  at  all  times.  Both  banks 
are  low,  clean,  ami  .sandy,  but  not  likely  to  change  mati'rially.  Tliere 
is  but  one  channel  at  all  stages  and  discharge  ineasunMuents  are 
made  from  a plank  used  as  a footbridge.  .\t  low  water  the  stream 
is  about  8 feet  wide  and  nearly  a foot  <leep. 

The  gage  is  a vertical  staff  nailed  securely  to  a jiost  driven  in  the 
hank.  The  reference  Ixmch  mark  is  the  top  of  a piece  of  steel  driven 
in  the  ground  about  5 feet  .south  of  gage  ami  witnessed  by  a guard 
stake;  elev’ation,  2.10  feet  above  the  zero  of  the  gage. 


Ihschanjr  nuaKurrim  iitii  of  doodah  ('uik  mar  Vihhi  lla.  Cal.,  hy  <1.  H.  Shurij,  in  IWiC. 


DaU*. 

April  12 

April’4.  . 

jwitith. 

, Feel'. 
4.0 

Area  Oa^ 

section.  1 height. 

Sg.  ft.  Feet. 

I.s  1 

Dis- 

^cliurgc.i 

Sec.-ff. 
2.G 
4.2  . 

Date*. 

Juno  19<» 

Wi.lth- 

Frrt. 

1 

.\rca  iii 
*^*clion. 

Sg.  ft. 

<;agr 

height. 

Frrt. 

«»>•  2 

4.0 

1.8  1 

2.5 

Mav  9 

4.7 

2.9 1.::;:. .! 

7.4 

UaV  16.. 

4.7 

7.4 

.Iijfv  27  M 

4 1 

4.  1 

Msv23. 

5.0 

3.5  1 1 

Oi  lnlM'r  31  t>  . 

5.  G 

3.4 

0 »;o 

timr  I.  . 

..1  4.7 

2.S  ' 1 

1 4.9 

»i.  0 

3.  »i 

.M) 

Juop  11  a 

. 11 

I>i»- 

charjff. 


Sfc.-ft. 

\2 

!7 


K 7 
.**.4 
4.»i 


o At  iipprr  road  crossing. 


At  n-gtilur  stiition. 


Daily  yngc  height,  in  firl.  of  (iotHlale  ( 'leik'  near  Tihheth.  ( 'aL./ftr  lUor,. 




— 

— 

— 

Pay. 

Oct. 

Xov. 

Iloi. 

Day. 

Orl. 

Nov. 

lh\‘. 

I>ay. 

(let. 

Nov. 

iH-e. 

1... 

0.118 

O.GU 

12 

2.t 

0.  G2 

2.. 

(1.  G(i 

0.  .Vi 

0.  Ill) 

0.  .50 

.1. 

.lis 

0.50 

.GO 

14 

..  .«i0 

4. 

.iA) 

-• 

..50 

■>.  

..50 

.GO 

.tin 

i». 

. 0.5 

17 

. . .G2 

.tc, 

28  ...  . 

7 

T.'. 

. :a) 

.GO 

..V) 

8... 



.to 

. ti.5 

9,.  

.62 

20.  . - 

..50 

31 

10...  

.55 

. Gv5 

...... 

u..  

.61 

5' 

•>» 

i 

. • 



1 
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Division  ('rook  is  tributary  to  Owens  River  from  tlie  eastern  slope 
of  Sierra  Nevada,  and  measurements  are  made  near  where  it  leaves 
tlie  footliills  and  enters  the  valley. 

The  statioji  was  established  January  10,1906,  but  no  gage  record 
was  ke])t  until  September.  It  is  located  about  10  miles  north  of  Inde- 
pendence on  the  upper  road  cro.ssing,  about  1§  miles  west  of  the 
Ricky  ranch  house. 

The  channel  is  straight  for  about  10  feet  above  and  20  feet  below 
the  station.  Both  banks  are  low,  and  composed  of  gravel  covered 
with  weeds  which  extenil  a foot  or  two  into  the  water;  they  are  not 
subject  to  overflow.  The  b«'d  is  also  of  gravel,  but  is  clean  and  not 
likely  to  change.  The  velocity  is  moderate  and  there  is  one  channel 
at  all  stage's.  At  low  water  the  stream  is  6 or  X feet  wide  and  about 
a foot  deep.  DLscharge  measurements  are  made  from  a plank  used  as 
a footbridge. 

The  gage  is  a vertical  staff  driven  in  the  ground  and  nailed  to  a 
post.  The  bench  iliark  is  the  toji  of  a steel  gad  driven  in  the  ground 
near  a willow  tree  20  feet  west  of  gage;  elevation,  4.45  feet  above  zero 
of  gage. 
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Ktchariie  mtaturtmmU  of  IHrision  Creek  near  Independenre,  Cal.,  by  (!.  H.  Shiiaj,  in 

19<)6. 


Bate. 

Width. 

Area  of 
section. 

Oage 

height. 

Dis- 

charge.; 

j Date.  ^ 

II 

Feet. 

Sq.ft. 

1 Feet. 

Sec.-ft. 

"I 

Feet.  1 Sq.  ft. 

Feet. 

H.  l 1 

May  16 

6.5  1 3.3 

2. 

2.23 

5.1  1 

-May  23 

6. 5 3. 3 

2.26 

■ 1 

• 2.23 

5.1  1 

6.  2 3. 1 

2.25 

March  3 

5.0  1 

6. 1 3. 3 

2.2K  1 

9.0  [ 

H I 3.  7 1 

2. :«)  1 

March  20 

5.4  ' 

li.3  4.3 

March  27 

4.7  1 

6.3  4.2 

2.40 

1 

4.9 

July  7 

fi.  fi  5. 0 

2.  4.'» 

April  12 1 

3.0 

2.25 

6.4 

! July  14 

7.0  6.7  , 

April  18 ! 

2.30 

6.5  1 

July  27 

6. 5 7. 1 ! 

•i.  lir. 

7.4  1 

4.0  4.0 

I.IO 

May2...  j 

6.4 

ao 

2.25 

6.6 

OctoU'r3l 

5.  5 4. S 

2.oO 

May9... I 

i 

6.6  ^ 

i 1 

2.30 

1 

7.9 

J t>«'cmU'rH 

3..V, 

1 

DIs- 

*;harp‘. 

Src.-n- 

7.5 
7.5 
1^.0 

2 
9. » 


12 

14 

II 


oMoaHunxi  at  ranch  hoiisi'. 


I>aily  gage  height  ^ in  feet,  nf  IHriition  (Wek  near  indefyendrnce,  Cal.y/rrr  JUOd. 


D»y. 

Aug, 

Sept.*  Oot. 

Nov.  D<r. 

Day.  .Vug. 

1 

Sept. 

Oct. 

Nov. 

Dec. 

1 

■ 

1.1 1 1 1 1- ' 

2 

1. 1 ' 2.5  IS . 1.  1 

•> 

3 

1. 1 19 1. 1 

4 

1. 1 

2.6, ‘20... 

1. 1 

1.1 

1-1. . 

. 1.  1 

2. 6 

1.1  22 1.1 

7 

1.  1 1 2.  65 
1. 1 

i ‘23.. 

1.  1 

‘2. 65 

•» 

» 

i 24., 

1. 1 

y 

1,  1 

' 2.55  2.’». 

2.  4 

10 

11 

2ti. 

1.  1 

11  

1.  1 2.6  *27 1.1 

1. 1 JK I 1 

2.6 

13  

11  *>9 1.1 

1 

14..  . 

1.1  ‘2.62 
1 1 

30 

1.  1 

2 5 

i:> 

1 1 

i-.fi 

16 

1.1  ‘2.r> 

1 

Nirrii.--  Krom  August  IM  to  Si'plciiiU'r  is  the  gug«’  n<(‘onl  was  kept  at  tiu*  ranch  house. 


Monthly  disefutrge  of  IHi  iititm  ('rit  k near  huli  perulnuu , Cal., /(ft  I'.KHl. 


Month. 


January 

February 

Marr-h 

April 

June 

July 

August 

Sepumlvr 

OelolK*r 

Novemlier 

Deceml>er 

Th©  year  . 


Dijwhargo  in  sM*cond-hH*t.  1 

' lotallii 


Maxitiiuii).  Miiiiimmt. 
— i 


S.  1 1 

5.3 

5.3  1 

5. 0 

9.0 

4.7 

7.  4 

4.H 

7.9 

6.  1 

10 

6. 0 

2-2 

10 

20 

12 

12 

10 

14 

10 

14 

K,  0 

n 

10 

22 

4.7 

Mca.i. 


6.7 

41‘2 

5. 1 

2S.3 

6.1 

37.'. 

6.  0 

3.".7 

7.3  ' 

449 

s.  4 - 

'lOO 

17.2 

i.oi;o 

14..'} 

s79 

10. 9 

649 

12. 

77", 

11.5 

US4 

to.  1 : 

621 

9.  7 

7.040 

Notk.— The  daily  <!isrharg©  prior  to  .\iigust  IS  wus  obtained  by  intorpohilion  Udween  measun' 
meats.  Values  arc  approximate. 


8o91— iiiK  213—07 4 
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SrKFAfE  WATER  STTPEA',  lf*06. 


EIOIlTMtl.E  CREEK  NEAR  INUEPENHENCE,  ( AI-. 


Eiflhtinile  (Ycok  is  trilmtarv  to  Owens  River  from  the  eusteni  slope 
of  Sierra  Nevada;  ineasurements  are  Tiiade  near  wliere  the  stream 
leaves  the  foothills  and  enters  the  valley. 

The  station  was  established  Sept<‘inher  20,  190(1.  It  is  located  on 
the  upjH*r  road  crossin;j  about  S miles  north  of  Independence  and 
about  300  feet  beyond  the  Ei;;htinile  ranch. 

'I'lie  channel  is  straifiht  for  about  1,5  feet  above  and  10  feet  below 
the  station.  The  bottom  is  of  travel,  not  likely  to  .shift,  hut  both 
hanks  are  A’ery  low  and  liable  to  overllow.  The  velocity  is  hii;!!  and 
there  is  only  one  channel  at  low  water,  hut  at  hi^h  water  there  are 
two  or  three.  At  low  water  the  stream  has  a width  of  about  (1  feet 
and  a de]>th  of  0..5  foot.  Measurements  are  made  from  a plank  used 
as  a foothridfte. 

The  t;a;te  is  a stalf  >;raduated  into  feet  and  tenths  and  nailed  to  a 
post.  The  bench  mark  is  a spike  driv^en  in  fence  post  10  feet  east  of 
ga;ie;  elevation,  1.19  feet  above  the  zero  of  the  {jage.  During  1906 
no  gage*height  record  was  ke])t. 


Omluinfc  minaunuuntg  of  Kujhtmih'  ('rak  tuar  Imirpendf'mr,  ('al.,  by  (J.  H.  Shtuy.  m 


I>ato. 

^ Wi,llh.' 
' Er,/.  1 

.\nM  i>f 
.•ui-lioil. 

Sy.  Fl. 

Ui.s- 
rhii  fv«*. 

Src.-ft. 

•> 

Miin*h  l'» 

r*.  0 

, 

TO 

,\jiril  IS 

:i  1 

.\prll  

A » 

1 <> 

4 t 

M..\  2 

4 0 

T7 

Mii\  

4.0 

l.ti 

4.;> 

Mii\  1 

4.U 

1.0 

4 4 

Diito. 

WitUh. 

An'ji  of  I 
MVtion. 

Dis- 

chstp’. 

Frrt. 

, 

Sq.ft.  1 

Sfc.’ft 

4 4 

i 4.0 

I.S 

4-b 

1 4.0 

i.n 

7 s 

j 4,0 

9.2 

Inlv  T 

17 

.Itilv  27 

.....  9.r» 

i 

14 

.\OK«0‘1  

3.  2 

.1.2 

13 

OrlolN-r:!!'* 

0.0 

2.  S 

.VO 

l>»MH-inUT  K 

K.0 

3.  :> 

VU 

I 


‘M  hfiifiii  0 <0  fi'Ot  id  sttd  ion. 

Monthly  illsrhartp  of  EitjhtiniU'  ('rt>k  war  mdi  pi'mtnuu\  ('al.,for 


Mnndt- 


ill  . 

Mitxiunmi.  t Minimuiu.  Moan. 


Toiiil  in 
licro-focJ- 


Jij  miary. 
I’ld.rim  r\- 


M in  h 

,\pril 

M;iy 

Jiiiif 

.riily 

\iii:ii«T 

So|ircmitrr. 


Ocioln-r. . . 
N“\ 


'I  llO  VlMf 




a 3.0 

1S4 

2..H 

2.5  : 

2.7 

VO 

2.5 

3,  7 

4. 1 

3.1)  1 

3.4  , 

i(cJ 

4.  0 

3.7 

4.3  ' 

204 

13 

4.0 

7.0  1 

4xa2 

20 

13  . 

10.3  1 

i.niKi 

14 

11 

12.0 

MO 

n 

K3 

9.S  1 

S.2 

5.0 

0.  7 

412 

cl  5. 0 ’ 

290 

Cl  5 .0 

307 

0.7  1 

4.S00 

•»  KstirntdO'l. 

Tin-  (ii'ch.irci*.  Fobrimry  to  Ootolx-r.  oiitaino'J  l*y  intorpohiiion  l>clween  men^iin- 
irn-m-s.  art-  it|'|»roMimd»-. 
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OAK  CREEK  NEAR  INDEPENDENCE,  CAL. 


This  station  was  e.stablislu'd  Juno  1,5,  190.5,  about  1 inilo  west  of 
old  Fort  Indopendonco.  Tbo  conditions  and  tbo  bench  uiark.s  arc 
described  in  \Vater-Su])])ly  Paper  No.  177,  pa^je  83. 

A new  station  was  established  October  1,  1900.  It  is  located  at 
Bell's  flour  niill,  about  3 miles  northwest  of  Independence,  and  just 
above  the  division  boxes  which  divide  the  stream  into  three  parts. 

The  channel  at  the  point  of  measurement  is  a flume  12  feet  wide 
and  1 foot  deep,  with  a frravel  bottom  which  has  to  be  cleane<l  out 
after  hif;h  water.  At  very  hifjli  stages  the  stream  divides  above  the 
flume  and  forms  two  chamielsi  Measurements  are  matle  by  wading 
or  from  a plank  iLsed  as  a footbridge. 

The  gage  is  a staff  nailecl  to  a post  on  the  north  side  of  the  stream. 


Ourhanjr  of  Oak  (’ritk  7uar  Indt pendtner . ('al.,  hy  (i.  H.  Shucij,  in  HKHi 


l)aU>. 


Fpl>war>'  14. 
FfhruAry  21, 

Manh  3 

March  10 

March  20 

March  27.... 

April  i> 

Apr.l  12 

April  21 

Apni24.... 

May  2 

MaVo,,  . 
May  14 


wi.ith  ' Anyi  of  I>i«- 

: ”'l  section,  height,  charge. 


Ffft.  ■ S<f.  /I. 


Frrt. 

0.'20 

.20 


Sec.-fl. 


.May  23... 

I .ItiiieH 

Juno  lt»a . 

' June  23. . 


1 

8.0 

1 

8.5 

Jiilv  27 

3.5 

1 

lU 

11^1  St  0 

4.3 

.*>() 

14 

1 .\iigust  20 

4.  »i 

..'iO 

17 

ScpteiniKT  23. . . 

4. 

.41 

14 

Octt)l>er20 

(k5 

.510  . 

2« 

|i  NoveniN*r  10. . . 
l>eccmUT  21  . . . 

tio 

.98 

27 

WlcUh  •'"'"‘‘I 
” wvtion. 

j fVrC 

5 7. 7 

1 (iage  I.)is- 

' height,  charge. 

1 Fret.  Sfc.-(t. 

' l.OH  :U 

i.OK 

Ill) 

i IS  21 

IK  20 

1(»2 

1 17  21 

143 

j lii  23 

1.32 

1 Ml  22 

11  20 

' 12  I.S 

.;c.  17 

12  5.(1 

-ito  12.1 

12  .V  (1 

.2.’»  10.0 

n in  two  channels. 


l>nUy  f/ai/c  hr'ujhi,  in  fat,  nf  Ouk  ('nrk  nair  htdt  jn  winirt . 1U<HI. 


Oay , 

Oct. 

I 

Nov.  Dec. 

Day. 

Ocl. 

Nov. 

Dir. 

1 

Day. 

(hi. 

Nov. 

Dir. 

1. 

0. 40 

0. ;»  0. 20 

12 

. 0.40 

0. :«) 

0.  30 

2:1  ..  . 

0.37 

0.  25 

0. 25 

2 

.40 

.30  .2,'i 

13 

. .40 

..30 

.:«) 

24 

.X) 

3 

.40 

.30  .30 

14 

.40 

..30 

-ilO 

25 

.:i4i 

.25 

. 25 

4.... 

.41 

. .30 

, 15 

. .40 

.:io 

2»> 

.:tii 

. 25 

. 25 

5 

.42 

..30  1 

a 

.m 

.w 

.;«) 

27 

.;i5 

.20 

.25 

6... 

.40 

.;io  .») 

' 17 

. .:«) 

.:io 

.2.5 

2S 

.35 

.20 

.25 

7 ... 

.40 

. X)  ■ .30 

is 

. .:w 

.:io 

•29 

.20 

25 

.40 

. 30  . 

10 

. .ilH 

.30 

:io.. 

.:tn 

.20 

.'JO 

9... 

20 

21 

31 

.30 

10... 

.40 

.30  .30 

. .3.5 

.Xi 

11.... 

■1 

.30  1 

22 

. 35 

.30 

.^1 







— 

— 
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Monthly  dim  hanjt  of  Oak  Vretk  near  huiependcncty  <'al.,/or  1906. 


Month. 

Discharge  in  seooDd-feet. 

ToUl  in 
acre-feet. 

Maximum. 

Minimum. 

Mean. 

Jammrv ...  



a6.0 

»» 

Febniarv..  . . ..  . 

777 

7.1 

7.3 

405 

Mtin'h ...  

8.0 

7.4 

7.8 

480 

April 

17 

8.5 

11.9 

T« 

Mhv 

30 

14 

2K0 

l.T» 

.huio 

128 

3i> 

60.9 

4J60 

.lulv ... 

KU 

113 

140 

8.C1D 

Align.**! . . • . 

100 

53 

73.5 

4.530 

fM'pfemlsT 

51 

20 

32.2 

1.930 

Octoln‘r 

2ti 

12 

20.5 

l.kW 

NovemlHT 

12 

10 

11.8 

702 

liciTintHT 

12 

10 

II. 3 

605 

The  vt-ar .. 

bi2 



35  0 

25.500 

0 Kstlnmted. 


Noth.  Tho  dally  discharge  Kehruary  to  t*epteml>er  wa.s  obtained  by  Interpolation  lictweon  nims- 
im*menl.s;  alter  OctolnT  1 a rating  table,  based  on  thrtn*  diw.‘harge  measurements,  was  used;  valuei 
are  approxiinule. 


INDEPKNDKNCE  THKEK  NEAR  INDEPENOEXCE,  CAL. 

Tlic  old  .station  at  tlie  city  waterworks,  wliicli  was  established  June  15, 
1905,  was  wrecked  in  June,  1906,  and  a new  station  was  established 
on  August  20,  H106.  It  is  located  about  1 mile  west  of  the  town  of 
Independence  and  about  ;lt)0  feet  above  tlx'  waterworks  for  the  town. 

d'lie  channel  is  straight  for  about  40  feet  above  and  30  feet  below 
the  station.  Both  banks  are  high  and  rocky  and  not  liable  to  over- 
flow. The  bed  is  also  rocky,  but  clean  and  fairly  permanent.  There 
is  one  channel  at  all  stages  and  the  velocity  is  high.  At  very  high 
stages  the  .section  may  change  on  account  of  the  displacement  of 
bowlders.  M(-asurements  are  made  from  a plank  used  as  a foot- 
bridge. At  low  water  the  stream  is  about  10  feet  wide  and  0.5  foot 
deep. 

The  gage  is  a statf  nailed  to  a post  on  the  south  bank  of  the  creek. 
I'lie  bench  mark  is  a spike  driven  in  a willo\v  tn'e  about  10  feet  east 
of  gage  on  south  bank;  elevation,  1.32  feet  above  zero  of  gage. 

Uisvhnnjf  nuasurnw  nt»  of  huU  pnifU  ncc  Cra  k nrnr  hulrprndencc,  Cal.^  in  V.HHi. 


Dab-. 

Wi.Uh 

I’tet. 

of 

Sii'tlOll. 

St/  u. 

fiagp 

hfight. 

Ffft. 
0.  42 

Dis- 
(*ha  rgiL 

Sfc.-ft. 

4.:. 

J.H 

. i-t 

4.(1 
4.  (t 

Dab*. 

1 Width. 

,\roa  of 
stx*tion. 

Gagi*  Dts* 
hoi^t.  ctunr*' 

, Fret. 
8 

Sq.ft. 

8.0 

18 

17 

10 

20 

Feet.  Sec.ft. 

0.  85  . 31 

1.  :uh  » 

130 

13 

..‘til 

.111114.2:1  

M.in'h  '* 



hilv  1 

11 

1 116 

.Iiil'v  9 

11 

144 

r».n 

.lillv  19 

11 

22 

137 

Aj»nl  14 

.1  9 

4.  li 

60 

April  22 

in 

'i.fl 

:hi 

11 

iv'ptiMnNT  11 . . 

11 

13 

.90  » 

-Vpril  :V) 

n 

n.  1 

.M 

11 

S4*j>t»*inU‘r  2^1. . 

•1 

9.1 

. 07  16 

Mav  in 

in 

7.  .*> 

sn 

2-’> 

( IrtoiKT  20 

.1  10 

0.6 

..so  7.5 

Mftv  22 

in 

II 

'.IS 

43 

Nt»vi‘mU‘r  13  . . 

10 

6.0 

.4.S  iO 

Mav  29 

u 

9.4 

s7 

:i2 

1 

.. 



Note.  M*‘H’<im'Tnonis  binimry  to  \iigust  wen*  tmub'  al  <*l«l  utation;  the  gugo  was  out  after  June 
12.  .\Ioiisnn*mcnts  S«'pb*inU'r  to  NovimuNt  w**n‘  inado  at  new  station. 
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Daily  gag f height,  in  ftet,  of  Independtmce  Creek  near  Independence,  Cal.,  for  IWHi. 


Day.  Sept. 

Oct. 

Nov.l  Dec. 

' Day. 

Sept.  Oct. 

Nov.  Dec.  Day. 

Sept. 

Oct.  Nov. 

Dec. 

o.e 

1 

12 

0. 4 0.  4 23 

0.5  0.5 

13 

. 4.5  24 

0.  4 

0. » 

14 

.5  1 .4  25 

- 

.5  1 .5 

15 

.1.  [ 2«  ; 

• 



9 

.0 

t 16 

.8  I .6 

.4  1 .5  i 27 

.4  .4 

17 

.8 

■ . . 28  . . 

.4 

9 



18 

fi 

.4  1 .4  1 

7 

.5  .4 

19 

.8 

. , . 1 . . :«) 

.4 

20  . 

1 

.5  .4 

21 

7 7 

1 1 

9 

.7 

22 

.....  .6 

..,  1 

1 

Monthly  discharge  of  Independence  (Wek  near  Imlependenee,  ('al.,for  1906. 


Month. 


Januar>- . . 
Fehmarj- . 

MaR'h 

April 

May 

June 

July 

Aoguit . . . 
Spptrmber 
Octolwr.. 
November 
D«»ralx'r. 


Diacharp'  In  second 

-fwt.  1 

' Total  in 

Muxlmmn. 

Minimum. 

Mean,  j 

acre-hx't. 

4.  .5 

2.8 

4.0  ! 

24(1 

4.2 

2.4 

2.8 

1.56 

5.0 

4.4 

4.8  1 

2t« 

11 

5. 0 

8.0 

470 

43 

12 

29.0 

1.820 

2211  1 

31 

96.4 

5.740 

144  1 

S8 

127 

1 7.810 

K4 

37 

54.  4 

3.340 

3t> 

15 

22.9 

1 1.300 

10  I 

I ‘-S  ( 

12.4 

702 

10 

1 4.0  1 

6.1 

• 303 

1 4.0 

5.2 

32f) 

The  year 


2M  :U.l, 


Note.— The  daily  dischai^*,  January  to  .AuKti^t.  was  obtained  by  interpolation  N-twwn  measure- 
ments. Values  are  approximate. 


SHEPHERDS  CREEK  NEAR  INDEPENDENCE,  CAL. 

Shepherds  Creek  is  tributarA'  to  Owens  River  from  tlie  eastern 
slope  of  Sierra  Nevada.  No  regular  station  has  been  established  on 
this  stream,  but  a sufficient  number  of  measurements  haA'e  been 
niade  during  1906  to  warrant  a rou<;h  estimate  of  the  yearly  flow. 
^Vll  measurements  have  been  made  near  the  foothills. 


Kttharyr  mfoxxirrmenU  of  Slwphrrcb  Creek  near  Independi  nee.  Cal.,  by  0.  It.  f!hary.  in 


Date. 

[ 

Discharge,  j 

1 

j DaU‘.  Diwhiirgt'. 

Sec.-ft.  i 

1.7  1 
0.2 

16 

9.8 
34 
32 

1 27 

15 

' 00 

1 

i Ser.-ft. 

AprtU)  ; 

April  22  ! 

Julv9..  109 

">■1 

Mav  10.  

Mar  18.  

M«y26 1 

Juoe2  ' 

June  12  ' 

JuJv23 Ill 

; September  10. 11 

OctoU‘r  '£?. 1.2 

Novcml»rr  14 .3 

Deccinl)cr  19 3.4 

Digitized  by  ( 
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}fonthly  fliftcharffr  of  Shepherds  (Veek  near  Jndepnidrnee,  Cal. ^ for  19(Kt. 


Mnnth. 


Januury 

Ft‘bmary 

M >t  rrh 

April....: 

May 

.Intw 

July 

.VUgUKt 

Scptt'inlx’r 

()ctoN*r 

Nov«‘mlj<*r 

!)<'<‘(‘mN‘r 

Thf  yi‘«r 


l)I*?harg»*  in  sccond-fcet.  | _ 

' Total  in 
rtcre-J<vt. 


123 

UJ 

133 

»6 

l.(W 

3.700 

0,«)0 

3,g70 

714 

100 

30 

1S4 


2-il,  17,fi00 


I Maximum. I Mlniimun.  ' Moan. 


10  4.5 

34  9.8 

95  15 

111  78 

93  .33 

31  5. 5 

5.3  1.0 


2.0 

2.0 

2.0 

9.0 
20.  5 
62.2 

104 

G3.0 

12.0 

2.6 

.5 

3.0 


N»»te.— The  dally  clischarKc.  .\pril  to  <>(*tol>or,  wu.**  obluinrtj  by  interpolation  N'tween  measure- 
ments; mean  for  other  months  estimat'd.  VahH‘s  an*  approximate*. 


.MOFFKTr  CKKKK  NEAR  I.NDEPKNDEXCE,  CAL. 

Moffett  Creek  is  trihutarj'  to  Owens  River  from  the  eastern  sloj>e 
of  tlie  Sierra  Nevaila.  No  refiular  station  has  been  estahlisheil  but 
duriiifi  190G  enough  nieasurenients  were  made  to  justify  a rougli 
estimate  of  the  yearly  flow.  All  measurements  were  made  near  the 
foothills. 

hinchargi  miasiiTiiiif'ntii  of  Moffell  Crerk  near  Indrperulnicc,  Cal.,  by  G.  R.  Shury.  in 

iwm. 


Date. 


•April  14. . 
April  22“ 
May  I o . . 
May  10  o . 
May  18. . . 
May  26. . . 
June  2. . . 
Juno  12. . 


' Discharpv  ' Date. 


1 Sev.-ft. 

1.5  I Juno  21  a 

6.5  I Juno  2*Jo 

3.9  ;|  July  9 

I 14  1 July2;U 

* 14  S**ptt‘mlior  10 « 

I 15  I 0»'tolH*r  22“  . . . 

, 10  Deit'iuber  19  *»  . 


I)ii»c*Uargv. 


Sec.-ft. 


44 

27 
39 

28 
3.9 


1.6 

.2 


a Measured  at  tliversion  gates. 


ft  K.stimated. 


Monthly  disvhanje  of  Moffett  Vvak  near  Independence,  Cal.,/orJ!H)f}. 


Di.sehnrge  in  seeond*feet. 

Month.  

Ma.xinmni.  .Minimum,  j Mtutu 

Total  in 
acre-feet. 

1 

^ 1.0  1 

1 1.0  ' 

1.0  1 

3.2  1 
12.5 

31.3 

30.3 

13.4 

4.3 
2.0 
1.0 

.5 

61 

' 56 

1 1^1 

1 199 

7C9 

^ 1.86J 

1 1,»9 

1 

sw 

123 

' bO 

31 

KehniaW ‘ 

Man’ll 1 

April 6.5  1 

June 14 

.\uiru.st 19 

.'^eplemiter 7.n 

Oetober 2.9 

Nttvrmber. 

Deeemhnr 

1 .T9 

; 10  1 
19  I 
8.2 
2.9  1 
1.3  ' 

The  vear 

6,U0 

Note.— The  daily  ‘li.scharge  .\pril  to  (>etolK*r  was  obinine<l  by  inter  ohition  lK?lweon  measurements: 
mean  for  other  months  estunatwl.  Values  are  approximate. 
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GEORCES  CREEK  NEAR  I N DEI’EX  DENCE,  CAL. 

Georfics  Creek  is  a tributary  (i>  Owens  River  from  tlie  eastern 
slope  of  tlie  .Sierra  Nevada.  No  regular  station  lias  been  established, 
but  enough  measurements  were  made  during  KKKi  to  warrant  a 
rough  estimate  of  tlie  flow  for  tlie  year.  Measurements  were  made 
at  or  above  the  division  gates. 

hiitchartji  nuaavranaits  ftf  irtOTfjt's  Vut'k  tiatr  ItuhjM ndnict\  ('al..  hyO.  I!.  S>hiuff,  in 


rK*'. 


I>ischHrRt'. 


Srr.yi. 

1.0 

Srr.-ft. 

, .'i.  1 

July  0 

....  S4 

n 

-Julv  2:1 

...  . , 102 

Mav  1 

7.4 

42 

21 

4.  A 

M;tV  LS 

«>etolH‘ri5()  

3.  1 

Mav  ;2»  -. 

20 

Den-niU'r  10 

l.o 

June  

Monthly  ilisrhfinjt  of  (tforyt's  ('rak  ntar  Inrlt  f»ntthnvt\  Vnl..  fitr  lUiH*. 


Jiuia&ry, 

February 

lUrch 

April 



Jun« 

Joiy 

Ati^fet 

Saptctn  ber 

October 

NoTembef 

Rewwnber 

The  year. 


Month. 


In  BcconJ-fcct. 

I Total  In 

Maxim  iim. 

Minimum. 

Mc*in. 

! acre-fwl. 

l.O 

6! 

i 

1 

o 2.0 

123 

14 

1 

10  3 

613 

29 

7 4 ' 

21  1 

1..300 

fi8 

31  1 

.■>2  9 

3, 15ft 

UrJ 

TO 

Sfi.9 

5. 340 

29  1 

42.3  I 

2,fi0ft 

29  1 

14  1 

21.0  ' 

I.2.V) 

It  ' 

3.0  1 

7.  i 

173 

3.0 

2.1 

2.6 

I.'-k') 

2.1 

1,4  ! 

1,7 

lo.'i 

m 

20.9 

15,200 

a Kstiniatoti. 

N'tTE.— Thf  tliiily  April  lo  Novonih<‘r  whs  obtairuMl  !»y  iH-twcrn  mwisnre- 

nient?-.  N alueti  an*  ujiproxlmalc. 


LO.NE  PINK  IKKKK  NKAK  KONK  PINE,  PAL. 

Lone  Pine  CYeek  is  tributary  to  Owens  River  from  the  eastern  slope 
of  the  Sierra  Nevatla.  The  station  was  established  September  2."i, 
1906.  It  is  located  about  three-fourths  mile  west  of  the  town  of 
Lone  Pine  and  ahout  500  feet  ahovi*  the  di\  ision  boxes  on  the  creek. 

The  channel  is  straight  for  .30  feet  above  and  20  feet  below  the  sta- 
tion. Both  hanks  are  high  and  rocky  and  not  subject  to  overflow. 
The  bed  is  rocky  and  not  likely  to  change,  hut  the  cross  section  is 
rough  and  uneven.  There  is  one  channel  at  all  stages  and  the  cur- 
rent is  swift.  At  low  water  the  stream  is  7 feel  with'  and  O.S  foot 
deep.  Mea.suremcnts  are  made  hy  wading  or  from  a ])lank  used  as  a 
footbridge. 
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Tlie  gafre  is  a staff  "raduated  to  feet  and  tenths  and  is  nailed 
securel}'  to  a post.  The  bench  mark  is  a spike  driven  in  the  base  of  a 
birch  tree  on  the  south  bank  near  the  station;  elevation,  4.85  feet 
above  zero  of  gage. 


Ditcharge  mfosureinents  of  Lone  Pine  Creek  near  Lone  Pine,  Cal.,  byO.  R.  Shueg,  in  1906. 


Date. 

1 (Jagf 
' hoignt. 

' Dls- 
. charge. 

1 Date. 

1 Gage  1 
1 height. 

Fret. 

i Sec.-ft. 

1 ffei-  ; 

' i.  1 1 

1 3. 1 1 

1 2L2 

! 4.0 

' 4.0 

I July  25 

1 4. 4 

April  15 

5.5 

12 

1 i.® 

Mav  10  1 

■ 1 

1 26 

! 1.J50  i 

MaV  20 

1 

;i2 

1.70  j 

Dis- 

chargp. 


Sec.-i\. 

m 

w 

loa 

\M 

139 

72 


IH 

13 

a 


aMoHHiinHl  At  regular  station. 


Daily  gage  heiglU,  in /rrl,  of  Lont'  Pine  Creek  near  Lone  Pine  Cal.,  for  7906. 


Day. 

Oc’t.  Nov. 

Dec. 

Day. 

Oel. 

Ntiv. 

Dec. 

Day. 

Oct. 

Nov, 

Dec. 

1.  kO  i 

1.7 

12 

Ltd 

1.7 

23 

1.8 

1.7 

1,7 

2 

1.7 

13 

1.7 

24 

I 

14  . . 



25  

1,7 

1, 7 

...I  1.7 

15 

1.7 

L7 

1.7 

* 27 

1.7 

1.7 

it:;:;;;;:;;:’ 

1.7 

28 

1.7 

1.7 

18 

29 

1.7 

H. 

.l.Sti  1.7 

i« 

1.7 

::i.y 

.10 

1.7 

0 

1.7 

2<i:. 

1.7 

31 



1.7 

10 

1.83  

21... 

1.7 

1.7 

11 

1.7 

22 

! 

Sfonthhj  (iisclmrge  of  Lone  J’ine  Creek  near  Lone  Pine,  Cal.,  for  7906. 


Month. 


Jammry 

l‘Vbruarv 

March. 

April 

May 

Juno 

July 

August 

»Sopt»*mlw;r 

OctoiMT 

Novcmlx'r 

DocoiiilK'r 

The  year 


DiM'harge  In  second-teet. 

Total  in 
acre-feet. 

Maximimi.  | Minimum.  | 

Mean. 

1 

<*3.0 

184 

1 3-'  , 

2.2  , 

2,9 

1 161 

' 4.  5 ' 

2.7 

3.8  1 

1 234 

i 

4.5 

7.2  1 

1 428 

40  1 

15 

28.5  ! 

1 1.7.50 

10:1 

42  • 

73.5  1 

1 4.370 

139  ' 

10() 

129 

7,930 

111  1 

44 

68.4  1 

1 4.210 

« 1 

17 

27.2  1 

1 t.62l> 

16 

12 

14.0  1 

1 861 

S.O 

8.0  ! 

8.0 

476 

8.0  , 

8.0 

8.0  1 

j 492 

Kt9  ; 

2.2  1 

31.1 

22.700 

Kstimalotl. 

Note.  Tho  «lai!y  flischaigo  .lanuary  to  Spptpml*or  was  obtained  by  interpolation  I>elwe<*n  raeasure* 
ineiits.  ValiK'.H  un*  approxlhialc. 


TI  TTLK  CKKKK  NEAR  LONE  FIXE,  CAL. 

Tuttle  Creek  is  trihutarv  to  Owens  River  from  the  eastern  slo]>e  of 
the  .Sierra  Nevada.  During  1006  measurements  were  made  regularly 
at  a j)oint  near  Lone  I’ine,  where  the  stream  leaves  the  foothills  and 
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enters  tlio  valley.  Thest'  mejusureinenls  are  numerous  enoui;h  to  war- 
rant a monthly  estimate  of  the  flow  of  the  stream  for  the  year.  X 
page-height  record  ha-s  been  kept  during  Xovemher  and  Deetunher. 


Ditcharge  rtuaturemenU  of  Tuttle  Creek  mar  Low  Pine,  Cal.,  hy  (1.  H.  Shiiey,  in  J'UMl. 


Date. 

' Gage 
height. 

; uis- 
{ chargt'. 

( FVcL  I 

, \ 

February  17 

Febniar>'24 

0. 90 

1 .W) 

5.0  ' 

4.4 

4.2 

M«lfh23 

4.2  i 

MarrhS 

4.6  ' 

. ..  .<  .87 

4.6  ! 

Mhv  11 

. ‘JS 

10  1 

Mhv  18 

May  26. . 

1.02 

1.05 

12  1' 
13  p 

Dale. 

Gage 
heigiit.  1 

uis- 

! charge. 

/•rff.  ' 

1. 15 
1.45 

’ Sfc.-ft. 
20 
32 

June  21 

June  29 

1.60  1 

1 39 

July  25 1 

67 

.AUgUHt  11 ! 

Seplenilter  6 

1.65  1 
1.40 

1 3.5 

SeplemlMT  25 

l.is  1 

1 11 

Ootolier  24. 

1.12  1 

9.5 

NovenilH-r  2t> 

1.  13 

H.5 

haily  yaije  heiejht,  in  feet,  of  Tuttle  Creek  near  I.om’  Vine.  Cal..frrr  I'jtHi, 


Day. 

Xov. 

Dec. 

Day. 

Nov. 

D<x*. 

l| 

' Day. 

Nov. 

Dix*. 

Day. 

Niiv. 

O.V. 

1 

1. 1 

9 

1.  1 

17 

I.I5 

2 

1.1 

10 

1. 1 

IX 

1. 1 

•26 

1.  1 

3 

1. 1 

II 

1. 1 

19 

. 1.  15 
1.  13 

'*7 

4 

1. 1 

12 

1. 15 

20 

I.  1 

2X 

i.i’ 

i.i 

S 

1.1 

13 

1. 1 

21 

6 

1.1 

14 

•22 

1.  1 : 

7 

1.1 

15 

. 1.  1.5 

31  

S 

1.1 

16 

‘>4 

z 

Monthly  diseharye  of  Tuttle  (’reek  near  Lone  Pine,  Cal.,  for  Ittoi;. 


Month. 


January 

Ffbmarv 

Marf'h 

April 

Mav 

Jiu» 

Julv 

Ai^m 

Septomher 

October 

November 

December 

The  year 


Discharge  in  sts-ond-ftH't. 


1 Maximum.  Mitilintim.  | Mean. 

a 5.0 

5.n  1 

4.11  ‘ 4.2  I 4.3 

7.B  ! 4.11  , S.4 

1.1  ' 7.8  1 11.1 

Totel  in 
jicn**f**et. 


:«)7 

‘2*u 

2t;4 

321 

0S2 


40 

07 

51 

21 

11 

10 

8.0 

07 


I 


16 

2<i.  0 

1 . .VO 

41 

.54.  1 

3.330 

22 

33.1  1 

' 2.040 

to 

14.2  ' 

K4.5 

y.5 

9.6  ; 

,590 

8.0 

9.0  ! 

,5.36 

8.0  1 

8.0, 

492 

' 1.5.  4 ! 

11,200 

I 


a Estimated. 


Note.— The  daily  difw.‘harge  February  to  DeceralK’r  wh.*!  oblainetl  by  interpolution  lietwetm  nieusure- 
ntenis.  Values  are  approxintate. 


COTTONWOOD  CREEK  NEAR  OLAXCHA,  CAL. 

Cottonwood  Creek  discharges  into  Owens  Lake  from  the  Sierra 
Nevada;  measurements  are  made  near  the  foothills. 

The  station  was  established  Se])temher  2.5,  lOOfi.  It  is  locate*! 
about  1.5  miles  south  of  Lone  Pine  and  about  one-fourth  mile  above 
the  point  of  crossing  of  the  Los  Angeles  conduit. 
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SURKACK  WATF.U  S(TPPI,Y,  litOfi. 


Tlio  channel  is  stniif;lit  for  about  -40  feel  above  ami  oO  feet  below 
the  station.  The  ri^bt  bank  is  bi<;b,  rocky,  and  wooded;  the  left  is 
comparatively  low  and  not  wooded;  but  neither  bank  is  likely  to 
overllow.  The  bed  is  rocky  and  permanent,  and  there  is  but  one 
channel  at  all  stage:!,  but  the  current  is  very  swift.  At  low  water 
the  stream  is  about  1 ) feet  wide  and  1 foot  deep.  Mea.surements  are 
made  from  a plank  used  as  a footbridge. 

The  gage  is  a staff  nailed  to  a post. 


DMuxnjr  maiRurnnintx  of  ('tdlomnuyd  <’mk  urar  Olancha,  Cal.,  hyO.  H.  Skut'y,  in 


DaUb 

ilapt*  t>is- 
hi'iKhl.  « haivo. 

Dati'. 

1 Ga»*  ' Di*- 
hpignt.  t harp-. 

Januiirv  r. 

Mun  h 21* 

April  20 

/•>#/.  Sfc.-fl. 

.'i.ji 

12 

2x 

.31 

Jtino  2S 

July  U) 

July  24 

Ft  ft.  Sre.-ft. 

.3rt) 

2411 

190 

HM 

Mav  III 

i IAN 

S«'ptoinlHT  2<«  '> 

0.  SO 

1 1.3! 

74  17 

1 

1 

M Ht  sJolion. 


Daily  yaqr  luiyht,  in  fat,  tf  i'ottoua  otnl  ('rnk  mar  OUmcha,  Cal.,  for  I90Ci. 


Dtty. 

Sept.  Ort. 

Nf»v 

I>oo. 

Day. 

S<‘pt. 

1 

0.8 

0.7 

1 a.'i 

12 

«» 

8 

T' 

1.3. . . . 

,3 

.8 

:rs 

14 

4 

' . 8 

.5 

l.i 

A 

‘ .7.'i 

10 

7 

17.... 

7 

IS 



1 

9 

• 7 

.0 

2t) 

10 

2! 

11 

.0 

n<t. 

Nov. 

D.V. 

Day.  Sopt. 

Oct. 

Nov.  Dre. 

23 

0-5 

0,6  

0. 0 

24 

.7A 

. .i  i 0 . 6 

.8 

2t'» 0.8 

.7^ 

. 7 

0.0 

27 8 

. 5 1 .6* 

28 8 

. (M 

.0 

.0 

29 S 

.1*5 

,.5|  .6 

.30  ...  .8 

.70 

... 

0 

31  . . 

1. 

..A 

...... 

. tk’> 

.0 

I 

Monthlif  (lischan^c  <f  ('oiinumnnl  ('mk  mar  Ohimha,  Cal.,  f(tr 


Difu’lifirp*  in  sfcond- 

Mi  iimum.  I 


I Mtixiimim 


M»‘an. 


Total  in 


JftTUian' 

Fohnmry.. 

Mu  roll 

Aj)ril 

MfO' 

Jnno 

July 

Au^ist 

St'plonilwT. 

Ot‘toN*r 

N'ovoinluT. 
J)o«‘ombr‘r. . 


7.4  1 

6.2 

381 

9.4  1 

7-4  I 

8.2 

4!>» 

13 

9.  .A  1 

10.9 

670 

.Vi  I 

14  ^ 

24.2 

1.440 

40  1 

IH 

7.010 

434  1 

172  1 

xa 

19.  >00 

2s;  j 

22-> 

13.801* 

K>l  1 

70  1 

104 

6,400 

bS 

22 

42.4  1 

: J-A-JO 

22 

10 

I.3.9 

97S 

17 

9.0 

13.3  1 

1 791 

9. 0 ' 

12.  S 

7>7 

434 

.3. ! 

7.3.  K 1 

1 rio.nno 

N’oTF.  Th-*  <l‘.ilv  'li-*  hor;;'’  .lujiti-iry  to  «'!i«  oMiiitti*d  by  iriti'rj'objlion  la'twvii  moastin'- 

iib'nt'.  Ibirtiijr  hi^'h  \v  itt-r  iii^-aMtn-  ii"iii « u<  iv  Itrlow  ihi*  point  of  ilivorsjon.  fo  tliat  th»’ 

Hnirjr«'  i't  pnilnit)ly  too  low.  N'ultb  s*  an-  iipproxttmitt*. 
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ASH  CREEK  NEAR  I.ONK  PINE,  CAE. 

Ash  Creek  discharges  into  OweiES  Luke  from  tlie  eastern  slope  of 
the  Sierra  Nevada.  Numerous  rneiEsurements  have  been  made  on 
this  stream  during  1906,  hut  they  have  not  hi  ,m  made  at  the  same 
point,  although  all  were  abov’e  the  point  of  div  rsion. 

DUcharqe  measuntnenls  of  Ash  Creek  war  Lone  Pine,  Cal.,  by  (i.  R.  Shiiey  in  I9/hi. 


Date. 


Dlst'liaiw- 


Date. 


Disn-liantp. 


January  0. . 
March  ’Jii . . . 
April  27  . 

! 'iit 

4.M 

10. 7 

June  20 

July  10 

1 .Vs 

M 

May  IW 

U> 

, 3.2 

May  27 

Oc’lolior  2«i. 

1 2.8 

Junff  14 

21 

Novenilx'r  2i 

2.4 

1 

}fonthly  tiUchanjr  of  Axh  Crnk 

ftifir  fjonc  l*hu.  IfUifi. 

' Dlwharuo  in  MHunnl-fivt. 

.Month. 

' 

Total  ill 

Maxinumi.  .Mininuim.  j Mean. 

ttcre-fwtt. 

January. . . 
February . . 

Man*h 

.\pril 

May 

June 

July 

Auf^iat 

September. 

Octob«‘r 

XovemJ)cr. 
December. . 


The  year. 


2. 2 

1.3 

1.7 

lOV 

2.4 

.3.2 

I7M 

.V2 

4.0 

4.3 

277 

I] 

.'i.4 

S.3 

494 

!7  i 

12 

14  S 

010 

.VS 

17 

30.0  ■ 

1.S20 

•VI 

‘•0 

2.V  3 

l,.*d4) 

S.V  1 

.VO 

5.  H ' 

357 

.VO  , 

3. 2 

4 0 

2.3S 

3.2  1 

2.S 

3.0 

IS4 

2.7 

2.  \ 

•>  •, 

149 

« 2. 2 

135 

.1..S, 

1.3 

S.S 

Is410 

« Kstimatetl. 

Note.— The  rlaily  tlischarge  January  to  Nnveinl>er  wa.n  obtHinivI  by  ini<'rp<>latir»ii  lK*twoen  meaa- 
urementa.  Values  are  approximate. 


MIsrKLLAXEOl\S  MEASTKEMEXTS  IX  OWENS  KIVTCK  DUAINAGE  BASIN. 

The  following  is  a list  of  tlie  miscellaneous  discharge  measure- 
ments made  in  the  Owens  Kiver  drainage  basin  during  1906: 

Black  Rock  Springx  near  Independence,  f'al. — These  .s|>rings  are 
near  the  foothills,  about  <S  miles  northwest  of  Independence,  ami  the 
water  from  them  discliarges  into  Owens  Kiver.  'I'lie  following 
measurement  was  made  December  12,  1906,  at  the  |)oint  where  the 
water  emerges  from  the  ground. 

Width,  11  feet;  area,  19  tniuarc  feet;  di?<(’harj:e.  27  serond-h  et. 

Cottornrood  Creek  near  Lone  Pine,  ('al. — This  stream  discharges 
into  Owens  Lake  from  the  eastern  ,sloj)e  of  the  Sierra  N(‘vada.  The 
following  measurement  was  made  Sej)t(‘mher  26,  1906,  at  the.  mouth 
of  the  canyon  wdiere  the  stream  entei-s  the  valltw: 

Width,  10  feet;  area,  12  s<iuare  feet;  itischarge,  25  se<und-feot. 
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Fish  Springs  near  TinfmaJta,  Pal. — Those  springs  are  near  the 
footliills,  ahout  8 miles  soutli  of  Big  Pine,  and  the  water  from  them 
diseliarges  into  Owens  River.  The  following  measurement  was  made 
December  7,  1006,  in  a flume  near  their  source: 

Width,  7 feet;  area.  20  wjuare  feet;  discharge,  36  second-feet. 

Georges  Creek  near  Independence,  Cal.  —This  stream  is  tributary 
to  Owens  River  from  the  eastern  slope  of  Sierra  Nevada.  The  fol- 
lowing mea.suretnents  were  made  in  1906,  at  the  mouth  of  the  can- 
yon where  the  stream  enters  the  valley: 

Septemher  7;  l)i,s«'haige.  2.5  second-feet. 

Octid)er  :K):  Discharge,  I.H  sc-cond-feet. 

Independence  Creek  near  Independence,  Cal. — This  creek  is  tribu- 
tary to  Owens  River  from  the  Sierra  Nevatla.  The  following  meas- 
urements were  made  in  1906: 

Septemher  11,  at  mouth  of  canyon:  Arta,  11  square  feet;  discharge,  28  Bt>cond-feet. 
November  13,  at  Pinon  ditch;  Width,  .1.-4  feet;  ana,  3,3  wpiare  feet;  discharge, 
5.3  sei'ond-fi‘<'t. 

Ij)ne  Fine  Creek  near  Lone  Pine,  Cal. — This  stream  is  tributary 
t<)  Owens  River  from  the  eastern  slope  of  the  Sierra  Nevada.  The 
following  measurements  were  made  in  1906,  at  the  mouth  of  the 
canyon  where  the  stream  enters  the  valley: 

.Scj)t(‘iiib(T  S:  Width,  10  foot;  an*u,  12  P(|uan*  fopt;  dischai^o.  31  fMX'ond-feet. 
Soptomln  r 21 : An*a,  0.3  foot;  dischai^p.  20  spcond-feet. 

Octtihor  23:  Width.  S 3 foot;  aroa,  0.7  s(|uan*  fp(*t;  discharge,  10  8t‘<N»nd-feet. 

Xoiih  Fork  Oak  Creek  near  Independence,  Oof.-  This  stream  is 
frihutarv  to  Owens  River  from  the  eastern  .slope  of  the  Sierra  Nevada. 
Tlie  following  measurements  were  made  in  1906: 

.\ugust  20.  ill  (Tiriyoii:  An*a.  7.S  squaro  foot;  dischargp,  49  aocond-fept. 

Nf»vpinhpr  17.  3 miles  ahovo  junrtion  with  South  F«»Tk:  Width,  4.3  feet;  area,  4,2 
Kquare  feet:  disehartje,  12  second-feet. 

November  19.  at  junction  with  South  Fork:  Width,  8 f«>t;  area,  4.0  square  feet; 
dischari:e,  12  .«econd-feet. 

South  Fork  Oak  Creek  near  Independence,  Cal. — This  stream  is  south 
of  North  Fork  and  is  tributary  to  Owens  River  from  the  eastern  .slope 
of  the  Sierra  Nevada.  'I'he  following  mea.surements  were  made  in 
li)06: 

.\ugiis(  20.  in  Canyon:  .Vrea,  tit)  square  feet;  discharge,  52  second-feet. 

Novi'inlier  1!).  at  junction  with  Ni>rth  pork:  Width,  6.5  feet;  area,  3.3  square  feet; 
dischurgt-*,  4.3  .‘j^ctuul-foct. 

Shepherds  Creik  near  Independence,  Cal. — This  stream  is  tributary 
to  Owens  River  from  the  eastern  slojie  of  the  Sierra  Nevada.  The 
following  measurements  were  matle  November  14,  1906: 

,\t  mouth  of  canyon:  Width,  6.5  feet;  ari>a,  3.9  square  feet;  dishcarge,  5.4  second- 
feet. 

.\l  fork  1 miles  east  of  canyon:  Width,  6 feet;  area,  4 square  feel;  discharge,  3.5 
second -feet. 
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Taboose  Creek  near  Tibbetts,  Cal. — This  cr«*ek  is  tributnn’  to  Owens 
River  from  the  eastern  slope  of  the  Sierra  Nevada.  On  December  8, 
1906,  a measurement  was  made  on  the  up]>er  road  crossinii  2 miles 
above  gaging  station. 

Width,  S area,  3.(i  wiuare  teot;  dischatxe,  5.4  second-feet. 

Thfbaut  Creek  near  Independence,  Cal. — This  stream  is  tribulan' 
to  Owens  River  from  the  eastern  .slope  of  the  Sierra  Nevada.  On 
November  17,  1906,  the  following  inea.surement  was  made  at  the 
mouth  of  the  canjmn  where  it  enters  the  valley: 

Width,  1.4  feet;  area,  0.5  square  f<K>t : discharge,  l.fi  second-feet. 

MOIIAVK  IlIVKK  I)UAINA<;K  li.VSIX. 

DESCKIITION  OF  It.VSI.N. 

The  Mohave  River  rises  on  the  northern  slope  of  the  .San  Bernar- 
dino Mountains,  and,  flowing  in  a northerly  direction,  finally  disap]tears 
in  the  sands  of  the  Mohave  Desert.  This  stream  has  few  tributaries, 
the  only  tines  of  importance  being  AVest  Fork  anti  Deeji  (Yeek,  which 
have  their  source  in  the  higher  elevations  of  the  San  Bernardino 
Mountains.  The  formation  is  of  granite,  with  a good  covering  of 
soil.  On  the  higher  elevations  there  is  a considerable  growtli  of  tim- 
ber, which  diminishes  ns  one  ap]iroaches  tlie  lower  reaches,  changing 
to  a light  growth  of  brush  and  grass,  finally  mt'rging  into  the  barren 
desert.  During  the  greater  portion  of  the  year  the  stream  lied  is 
dry  below  the  junction  of  AVest  Fork  and  l)ce|i  (Yeek,  where  the 
waters  disapjiear  in  the  sand  and  gravelly  bed  of  the  stream.  AA'ater 
again  rises  at  a jioint  lower  down  on  the  river  above  A'ictorville, 
where  the  gaging  station  is  located.  AA'ater  is  diverted  above  and 
lielow  the  gaging  station,  but  is  again  returned  to  the  river  cliannel. 
There  are  several  artesian  wells  along  the  river  abovi-  the  gaging 
station,  the  water  being  used  for  irrigation.-  This  stream  does  not 
discharge  in  any  large  {[uantity  except  during  an  extremely  heavy 
rainfall  in  the  winter  months.  The  precipitation  througliout  this 
basin  is  very  light,  with  the  possible  exception  of  the  higlier  elevation 
of  the  San  Bernardino  Mountains,  where  there  is  a eonsiderable  fall 
of  snow  during  the  winter  months,  which  melts  in  the  early  spring. 

MOHAVE  lUVEU  AT  VKTOHVII.LE,  CAI,. 

This  station  was  established  February  27,  1899,  and  discontinued 
July  31,  1906.  It  is  located  in  the  town  of  A'ictorville,  a station  on 
the  Atchison,  Topeka  and  Santa  Fe  Railroad,  where  the  Mohave 
River  pas.ses  through  a narrow  gorge  locally  known  as  the  “ Narrows.” 
The  conditions  at  this  station  and  the  bench  marks  are  described 
in  AA'ater-Supply  Paper  No.  177,  page  87,  where  are  given  also  refer- 
ences to  publications  that  contain  data  for  previous  years. 
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SURFACE  WATER  SUPPLY,  1906. 


The  gage  heiglits  obsc-rved  at  this  station  in  1906  are  of  no  value, 
therefore  no  discharges  have  been  computed. 

Diischarge  vieasurrmcnts  uf  Mohore  Riier  at  Viclorvilh,  Cal.,  by  P.  H.  Leahy  in  190S. 


nau*. 

hWjfht. 

I)l5- 

chanfe. 

height. 

charge. 

Ffft. 
4. 03 

Sec. -ft. 

n.) 

Feet. 

4. 40 

Sec.-ft. 

1.240 

Jamittrv  b 

Jamiurv  9 

4.a3 

4.09 

(21 

March  

March  31 

130 

4. 30 

4.  CO 

1.430 

965 

fft2 

...  . 4.50 

(■*47 

Jnruiur’v  20 

4.  17 

ss 

.\pril  10 

4. 50 

S2o 

4.  11 

02 

4.30 

401 

4.  10 

4. 20 

Jamuirv  31 

4 10 

(W) 

April  20 

4. 20 

27.i 

Felinmrv  2 

4.  10 

(d 

April  24 

4.10 

202 

Kobniiirv  t> 

4.  10 

07 

.\pril  2S 

4. 20 

4.  10 

OK 

4 . 20 

Kebniarv  13 

4.  11 

04 

May  3 

4. 20 

202 

4.  11 

30 

May  11 

1 4.00 

123 

4.  12 

79 

May  19 

‘ 4.00 

42 

Fpbrtmrv  2-1 

4.  12 

tv* 

May  23 

4.02 

44 

4.  OH 

70 

4. 40 

1K7 

4.  11 

4-00 

74 

M a rub  7 

4.11 

32 

June  17 

3. 92 

32 

.March  9 ... 

4.  10 

.30 

June  24 

4.ai 

3H 

9. 2(-0 

4.  If* 

29 

March  Is 

■1.  1.’) 

1.020 

J uly  3 

4. 24 

27 

.\lan-h  2B 

1.  11 

S2H 

July  13 

4. 31 

2s 

1.  4-'. 
« 23 

332 

JtllV  19 

4 . 32 

33 

4.3:3) 

July  22 

4. 30 

33 

3.  liO 

3,370 

4. 41 

31 

March  27 « 

.Miin  li  27a 

4.  W 
4.  S) 

2.  KKl 
l.SH) 

July  31  h 

NoveinlHT  12  *■ 

4. :» 

22 

41 

a by  BurniKt'  l/<.‘uhy.  * Mfiisun'd  by  W.  B.  Clapp.  <■  Mensun'd  by  W.  K.  Martin. 

SUITIIEUX  I’.U'IFIC  (K'EAX  DRAINAGE. 


<;  KXKH  A I.,  FKATt'  ItKS. 

Tlie  Southern  Pacific  Ocean  drainage  include.s  those  streams  soutli 
of  San  Eranci.sco  Bay  wliose  waters,  in  time.s  of  flood  at  least,  reacli 
tlie  Pa<‘ific  Ocean. 

S.VX  I)IIX;o  H.VV  DH.VIXAttK  HA8IX'. 

DEsrimnio.v  of  uasi.n. 

The  [)rinci])al  streams  trilmtarv  to  San  Diego  Bay  are  Tia  .luana, 
Sweetwater,  and  San  Diego  rivers. 

Tlie  Tia  Juana  is  not  measured  at  any  regular  station,  but  stations 
are  maintained  on  Cottonwood  Creek,  which  ilischarges  into  it  about 
30  miles  east  of  San  Diego  city,  and  on  Pine  Creek,  a branch  of  Cot- 
tonwood, and  stations  an*  also  maintained  on  Sweetwahw  and  San 
Diego  rivers. 

Measurements  in  this  basin  an'  made  for  u.se  in  connection  with 
the  construction  of  re.servoirs  for  irrigation  jnirjioses. 

('(I’rroNwooi)  ci!eek  .near  .iamul,  cal. 

Cottonwood  Creek  ri.si's  on  the'  west  side  of  the  San  Jacinto  Moun- 
tains, in  the  .southwestern  |>art  of  San  Dii'go  ('ounty,  at  an  elevation 
of  about  .5,0l)t)  feet,  and  flows  in  a southwesterly  din-ction,  discharging 
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into  the  Tia  Juana  River  just  above  the  California-Mexieo  boundary 
line  and  about  .30  miles  east  (<f  San  I)ie<ro  city.  Its  draimifie  basin 
is  rough  and  broken,  with  numerous  lulls  and  gorges  and  only  a few 
small  vallei's.  A serubb}’  timber  growth  throughout  the  basin  con- 
sists maiidy  of  oak,  with  some  sycamore  and  cottonwooil.  The  annual 
precipitation  varies  from  10  to  30  inches  and  is  maiidy  in  the  form 
of  rain.  The  light  snowfall  on  the  higher  parts  of  the  area  melts  rap- 
idly, increasing  the  torrential  nature  of  the  run-olT.  There  are  several 
dam  .sites  in  this  basin,  at  least  two  of  which  have  been  utilized. 
The  rock  formation  through  which  the.  creek  Hows  is  a loose  granite 
with  a good  soil  covering. 

The  station  was  established  December  14,  1905.  It  is  located  at 
the  Barrett  dam  site,  about  8 miles  north  of  the  C'alifornia-Me.xico 
boundary  line,  and  is  reaeheil  by  driving  from  San  Diego  to  Jamul 
ranch  house,  about  20  miles  east  of  San  Diego,  then  driving  to  the 
dam  .site,  about  15  miles  farther  east,  making  the  total  distance  from 
San  Diego  about  35  miles. 

The  measuring  section  was  first  located  on  the  broad  cri'st  of  the 
concrete  foundation  wall  of  the  original  Barrett  dam,  but  some  time 
in  the  late  summer  the  gage  was  removed  on  account  of  constructive 
operations  in  connection  with  the  new  dam.  Above  this  section  the 
chamiel  luul  filled  in  so  that  the  sand  was  level  with  the  crest  of  the 
wall,  while  on  the  lower  side  the  water  had  a free  fall  of  30  feet.  Ver- 
tical timber  walls  had  been  built  up  at  each  end  of  the  dam,  .so  that 
the  width  of  the  channel  at  all  stages  was  70  feet.  The  grade  above 
the  .si'ction  was  heavy,  so  that  vt>ry  high  velocitu's  j)revailed  in  Hood 
-stages.  A new  .section  has  been  selected  a few  hundred  feet  above 
the  old  one,  at  the  foundation  of  the  new  dam.  At  low  stages  the 
flow  is  restrictetl  to  a rectangular  wooden  flume  tlirough  the  founda- 
tion wall,  but  at  higher  stages  the  How  is  over  the  entire  length  of  the 
foundation  wall. 

Discharge  measurements  are  usually  made  by  wading,  excejit  in 
high  stages,  when  only  float  measurements  can  be  made,  owing  to  the 
torrential  nature  of  the  stream.  In  low  stage's  a .se'ction  suitable  for 
wading  is  always  used.  There  is  no  cable  and  car  ec|uipment  at  this 
station. 

The  old  gage  was  a 2 by  4 inch  pine  .scantling,  graduated  to  feet  and 
tenths  with  black  stripes  and  staples  and  attached  in  a vertical  posi- 
tion to  the  timber  wall  on  the  left  bank.  The  new  gage  is  in  two 
sections,  a low-water  gage  attached  to  the  foundation  wall  near  the 
wooden  flume  and  a high-water  gage  fast<’ned  to  bowhh'rs  on  the  left 
bank.  During  1906  the  gage  was  rend  twice  a day  by  Joe  Hooker. 
No  permanent  bench  mark  for  reference  has  yet  been  established. 
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SURFACE  WATER  SUPPLY,  1906. 


IHscharijr  nuwmremrnU  of  ('otlonwood  Creek  near  Jamul,  Cal.,  in  1905-6. 


Late. 

llydrogmpher. 

Width. 

Aren  of 
section. 

Ga^ 
height.  1 

Dis- 

charge. 

1905. 

1 Feel.  ' 

Sq.ft. 

Feet. 

Sec.-ft. 

Novenibor  IH. . 

. W.  U.  riapp 

' 9 7. 

0.5  ' 

0.5 

I)t«ceml>er  14 . . 

. C.  H.  

5 

1.6  1 

1 0.05 

1. 1 

llWii. 

January  5 

.i  W.  V.  Hardy 

6 

2.9 

1 0.10 

3.5 

Januar>'  19 

.* do 

10 

6.7  1 

1 0.21 

12.  4 

Janimrv  19 — 

do 

*22  i 

12. 5 

0.30 

32 

January  20 — 

do 

70  ' 

20 

, 0.40 

.W 

January  20 

do 

70  1 

2h 

0.50 

• 63 

Januarv  20 

do 

70  ' 

29  1 

i 0.55 

76 

February  .1 — 

do 

10 

3 

0.05 

4-1 

Febniarv  14... 

.do 

*20 

8.7 

0.23 

15.5 

Muivh  If 

do 

'21  , 

7.7 

0. 12 

13.2 

March  12 

do 

^ 70 

71 

1.21 ; 

383 

March  13« 

. Joe  Honker 

70  ' 

154 

1 2.20 

March  10a 

do 

57 

j 0.82  ' 

150 

March  21  a 

do 

41 

0.58 

90 

March  24  a 

do 

70 

420 

6.00 

5,330 

Mnn‘h  25  « 

do 

70  1 

455 

6.50 

4,100 

March  .'ll  « 

do 

70 

77 

1.10 

416 

April  7« 

do 

70 

57 

0.81  ! 

239 

April  19 

. W.V.  Hardv 

70 

37 

o..*  ' 

iifi 

May  K 

do 

i 27 

0. 40 

! 76 

June  '22 

. (*.  II.  U'i' 

1 9.9 

0.28  1 

14.2 

Octolier  5 

. W.  V Martin 

*2.  H 

0.8 

1.0 

NoveinUT  27. . 

. W.V.  Hardv 

fi 

5.4 

ft  0.90 

32 

I)eceiul>er  l.^... 

do 

li 

1 “ 

ft2.00 

•40 

o Mcusiirof!  by  lloatw.  6 Now  gajre. 


Monthly  dMuiuje  of  ('ottonuoini  ('rak  n*ar  Jamulj  CaL./fjr  1906. 


Month. 


.lanimry 

Kelinmry 

Miin-ii 

.\j>rll 

May 

Juno 

.riily 



Srptrnila'r 

<>rti»lM*r 

iMovoimImt 

IKhviiiUt 

The  yoar. 


Discharge  in  second-feet. 

Total  in 

Mii.ximiini. ! 

Minimum.  | 

Mean. 

acre-feet. 

.W  1 

, 2.0 

i 15. 5 

953 

KNI 

7.0  ' 

, 24.1 

1,340 

5.SOO 

5.0 

’ 504 

3«...W 

;i.jO 

93 

176 

10,300 

93 

20 

54.9 

3,^) 

1 55 

20 

30.  5 

1.820 

•X\ 

2.0 

1 12.0 

738 

51 

.9 

1 6.0 

1 

i 4.H 

.8 

1 1.3 

77 

i 7.1  ' 

.9 

3.0 

1 

33 

7.6 

1 20.4 

1,210 

! 3"*^  1 

1 ;w 

' 80.8 

4.970 

5,SU0 

.8 

84.9 

1 62,000 

NoTK.— Disc’hargo.s  were*  obtained  by  th<*  Intlinrl  nietluHl  for  aliifting channels.  Values  arc  fair. 


PINE  VALLEY  CHEEK  NEAR  JAMUL,  CAL. 

Pine  ^’'alley  Creek  flows  in  a southerly  direction  and  enters  Cotton- 
wood Creek  about  1 mile  north  of  Barrett’s  dam.  Its  drainage  area 
is  about  half  of  the  total  drainage  area  of  Cottonwood  Creek  above 
Barrett’s  dam.  The  gaging  station  is  located  a few  hundred  feet  above 
the  confluence  of  the  two  creeks  and  was  established  in  Januar}^  1906. 
It  is  reached  in  connection  with  the  Cottonwood  station  by  driving 
from  San  Diego. 

T1  le  channel  at  the  station  is  composed  of  shifting  sand,  and  is 
straight  for  about  200  feet  abov’e  and  2.60  feet  below  the  point  of 
measurement.  The  right  bank  is  high  and  rocky  and  not  subject  to 
overflow,  while  the  left  bank  is  liable  to  overflow  in  very  high  stagt's, 


Digitized  by  Google 


SAN  DIKGO  HAY  DKAINAOK  HASIN 


65 


fonniap  two  channels.  In  almost  all  stages  measurements  can  be 
tnatle  by  wading,  but  two  wires  have  been  stretched  across  the  chamiel 
50  feet  apart  for  convenience  in  float  measurements.  There  is  no 
cable  anil  car. 

The  gage,  which  during  1906  was  read  twice  a day  by  Joe  Hooker, 
is  a piece  of  2 by  6 inch  pine  painted  white  and  graduated  to  feet  and 
tentlis  with  staples.  It  is  fastened  to  a small  tree  in  a vertical  posi- 
tion and  the  graduations  run  from  3 to  9.9  feet.  The  initial  point 
for  soundings  is  the  top  of  a bowlder  on  the  right  bank  marked  wnth 
a ring  of  white  paint.  The  top  of  this  bowlder  is  also  taken  as  a 
lieneh  mark,  with  assumed  elevation  1,600  feet.  The  zero  of  gage  is 
13.16  feet  below,  or  at  elevation  1,586.84. 


Iiitchari/r  mea»HTfmcnl»  of  Pine  Valley  Creek  near  Jamal,  Cal.,  in  1906. 


Hydrojfraphor. 

^ Width. 

Area  of 
swllon. 

1 heiKnt. 

i)i»- 

oharjji*. 

1 Feel. 

Sq.ft. 

Ffft. 

Sfc.-ft. 

W 

. \^  Hartiy 

1.5  1 

1.8 

.Ummr\  ly.  . . 

.do 

u 

7.  'J 

3. 10 

14.4 

January  19 

.do 

34 

12.3  1 

1 3.20 

17.  »> 

tunuArv  ‘JO. . . . 

.do 

41 

19.4  I 

3.  45 

41 

Fid.rimr)'  3 

Mo 

H 

•J.H 

2. 94 

4 

lf*t«ruarv  li>. .. 

..lo 

42 

13.  1 

3. 12 

20 

Marrh  11 

.do 

12 

5-4  1 

3.00 

8.2 

^pril  19 

.do 



23 

4 50 

57 

M«v  H,  . 

,<lo 

47 

111 

4.40 

32 

June  

r. 

II.  Ian* 

17 

4.H 

4. ‘20 

JiftotK’r  5 

w 

. K.  Martin 

2.S 

0.21 

4.00 

0.24 

NoveinlxT  27. , 

w 

, \ . Haniy 

11 

4.1  1 

4.21 

0.7 

I>6cen>l>er  15. . 

-do 

19 

IV  7 

4.30 

14.0 

Daily  yage  luight,  in  fat,  of  Dinf  Vnllaj  Crtrk  tunr  Jmintl,  ('al.,/or  lifOt). 


I>ay. 

Jan. 

Ffl). 

Mar. 

Apr. 

May. 

Jun«*. 

July. 

auk. 

Sopt.  Oct. 

Nov. 

!)«•. 

1... 

_ 

3-00 

3. 00 

4.90 

4.55 

4.  40 

4. 12 

4.02 

3. 95  3. 94 

4.  in 

4. 15 

2.96 

3. 00 

4. 90 

4.55 

4.  r» 

4 12 

4. 01 

3. 95  4.  ai 

4.  as 

4 . ‘20 

3...  . 

2.95 

2.98 

4.  75 

4 . .50 

4.35 

4. 1! 

4. 01 

3.  as  4.10 

4 as 

4.20 

4... 



‘2.95 

3.00 

4.  75 

4.50 

4 30 

4. 12 

4 INI 

3.  95  3.  fis 

4.  (X) 

4.20 

5 

2.9t» 

3.04 

4.80 

4. 55 

4.30 

4. 13 

3. 95 

3.94  i 3.M) 

4.  10 

4. ‘20 

<i 

3. 24 

2.98 

4. 75 

4 50 

4 ;io 

4. 10 

3. 93 

3.  n 3.  55 

4.  10 

4.25 

7 

3.15 

2. 92 

4 80 

4.50 

4.30 

4.20 

3 so 

4. 00  3 60 

4.  10 

•1.25 

8 

3.07 

2. 93 

4. 70 

4.  40 

4.  :30 

4. 20 

3.79 

y 

3 09 

2.92 

4.  65 

4.40 

4.:m 

4. 22 

3.  7i; 

3. 9H  3.  75 

4 10 

4 25 

10. 

3. 01 

2. 95 

4.  Ii5 

4 40 

4. 

4.  '20 

3.  as 

3.  98  3.  80 

4.  10 

4.20 

11 

3.11 

2.97 

1.  C K) 

4.35 

4.  25 

4. 17 

3. 14) 

4.00  4.00 

4 05 

4 25 

12. 

3. 01 

4.  55 

13. 

3.01 

5.00 

4.  tiO 

4.  40 

4. ‘20 

4-  12 

3.  48 

4 10 

14.. 

. . 

3.09 

4.a3 

4.55 

4.40 

4.20 

4. 12 

3.  40 

4. 08  4. 05 

4.  05 

4.45 

15.  . 



4.02 

3.70 

4.55 

4.  40 

4.20 

4. 10 

3.37 

4. 12  .3.95 

4.  10 

4.  .'10 

16. 

3 00 

17. 

. 

IH. 

3.00 

3.30 

3.  fin 

4.50 

4 35 

4.20 

4.  10 

4.  40 

3.9T>  4.00 

4.  10 

4.20 

19... 

3.20 

3.28 

3.50 

4.50 

4.30 

4.  15 

4.11 

4.  40 

4.  as  4.  in 

4.05 

4.  30 

20. 

3.45 

3.20 

3.38 

4.50 

4.30 

4.  15 

4.  10 

4.20 

4. 03  4.  as 

4.05 

4 ‘20 

21.. 

3.25 

3.21 

3.31 

4.  45 

4.30 

4.10 

4. 07 

4. ‘20 

3.9H  4.10 

4.10 

4. ‘20 

22 

3.20 

3.22 

3.  35 

4.  45 

4.40 

4. ‘20 

4.05 

4.20 

4. 02  4. 10 

4. 10 

4.  15 

23... 

3. 18 

3. 19 

3.30 

4 50 

4 40 

4. 15 

4. 06 

4.  20 

3.91  4.05 

4.20 

4. ‘20 

24... 

3. 10 

Vk. 

3.08 

26.. 

3.  as 

2.96 

4.50 

4.50 

4. 15 

4.  as 

4.  18 

4.  on  4.  OO 

4.20 

4. ‘20 

27. 

3.03 

28... 

3.03 

2.97 

5.20 

4.65 

4.50 

4.20 

4 04 

4. 16 

3.  (Ifi  1 4.  io 

4.20 

4.  70 

29... 

3.03 

».  . 

3.03 

4.65 



4. 15 

4.  is 

4^ 

31...  

3.03 

5.00 

4.  40 

4.02 

4.00 

4. 10 

4.50 

8591— iRR  213—07 5 
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SURFACE  WATER  SUPPLY,  liKW. 

MonthUj  diichoTtje  of  Pin*'  Valley  ('reck  near  Jamul,  Cal.,  for  J90€. 


' Discliaruc  In  »won«Mwt. 

< 1 oUl  in 

Maxiimini.  MinUmun.  I MeMii. 


.lftnuar>' -*1  * ^ 

F'elmii^ry 75  6 19.^  1.IW1 

Mjirrh 1.600  3 l.'ni  l*..W 

April ISO  44  ^6  .r.W 

May 71  15  30.4  2,fX 

June I 32  I 1.8  I 5S.1 

July ! 8.2  .6!  20'  1»C 

August 32  ' 0.0;  4.0  24U 

Seuteinlwr ! 2. 7 1 .2  | .6  3G 

Octo»>er I 1.h|  0.0  .8  49 

Novpinl)er ’ 0. 5 ' .3  1 2.0  155 

December * 114  4.2'  20.1  1.240 

The  year l.SOO  0.0  29.6  21.500 


Note.— Discharges  were  obtained  by  the  imllrect  methml  for  shifting  channels.  Value.sareapprDri* 
mate. 

SWEETW  ATER  RIVER  NEAR  DESCANSO,  CAL. 

Sweetwater  River  heads  on  tlie  west  slo|x?  of  San  Jacinto  Moun- 
tains in  the  west-central  jiortion  of  San  l)iej;o  County  and  flows  in  a 
.soiithweslerly  direction,  disehartrino  into  San  Die^o  Bay  near  National 
City.  The  highest  parts  of  the  basin  are  found  about  2 miles  east 
of  Cuyaniaca,  at  an  elevation  of  more  than  .5,000  feet.  This  ha.sin 
consists  of  a loose  granite  formation,  and  the  topograjihy  is  very 
much  broken  with  numerous  canyons,  mountain  peaks,  and  small 
valleys.  There  is  a scnibby  timber  growth  on  the  highlands,  con- 
sisting mainly  of  oak  brush.  The  annual  jmecipitation  in  the  basin 
varies  from  5 to  20  inches  near  National  City,  but  increases  on  the 
higher  elevations  up  to  from  30  to  60  inches  near  Cuyamaca,  where 
20  to  30  inches  of  snowfall  occur  in  some  years.  The  nm-otf  in  sur- 
face flow  is  hea\w  in  the  spring,  but  during  the  summer  and  fall  the 
surface  flow  entirely  di.sapfM'ars  in  the  sands  of  the  lower  reaches. 

This  station  was  established  December  9,  1905.  It  is  located  on 
the  FJlis  ranch,  about  1 mile  south  of  Descanso  post-office,  and  is 
reachi'd  by  stage  from  Lakeside.  This  station  is  at  an  elevation  of 
3,300  feet  and  has  a drainage  area  of  only  40  scpiare  miles,  which 
is  almost  rectangular  in  outline,  being  about  10  miles  long  north 
and  south  aud  4 miles  wide. 

'Phe  station  is  e(piip|>ed  with  cable  and  car,  but  measurements 
can  always  be  made  by  wading,  e.xcept  at  very  high  stages.  The 
bed  of  the  stream  is  composed  of  sand  and  grax'el,  with  isolated 
bowlders,  and  is  subject  to  more  or  less  change.  Both  banks  may 
be  overflowed  at  exceptionally'  high  stages.  The  channel  is  straight 
for  150  feet  above  and  300  feet  below  the  station.  A dense  growth 
of  willows  on  each  bank  has  been  cleared  away  for  20  feet  above 
and  below  the  cable.  The  grade  is  heavy  above  the  section,  .so  that 
high  velocities  are  encountered  at  the  highest  stage,  when  only'  float 
velocities  can  be  taken. 
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Tlio  tiBgi'  consists  of  a 2 l>y  (i  inch  j)inc  tiniln‘r  painted  wliite  and 
firadiiated  to  feet  and  tentlis.  It  is  bolted  to  granite  howldci's  on 
the  left  bank,  and  is  in  three  sections — two  for  low  water  and  one 
for  hioh  water.  The  j;radiiations  extend  from  2.S  to  10.7  feet. 

The  initial  i)oint  for  soiindiiifis  is  the  head  of  a bio  nail  driven  in 
the  base  of  the  oak  tree  anckoraoe  on  the  rioht  bank.  'I'he  bench 
mark  is  the  hit;hest  point  on  the  bowlder  to  which  the  lowest  low- 
water  gage  is  fastened,  and  is  20  feet  upstream  from  station  (iO  of 
cable.  It  is  marked  0.0  in  white  paint  and  its  elevation  is  a.ssumed 
to  he  .3,d00  feet.  The  zt'ro  of  the  gage  is  5 feet  below  the  bench 
mark,  or  at  an  elevation  of  3,295.0. 

During  1906  the  gage  was  read  twice  a day  by  ('.  II.  Ellis. 

Ihucharge  mea»urtnient»  of  Su'eftuntrr  Hirer  near  Deaeamo,  Cal.,  in  l!i(l.~>-G. 


Hydrographer.  , 

Wtdth.j 

Area  o( 
soetion. 

(la^ 

height.  1 

DIf.- 

j charge. 

1905.  j 

1 

Feet.  1 

Sq./I. 

Fret. 

Src.-/t. 

Septemlwr  11  <*. 

D.  W.  Murphy 

0.4 

Novemlwr  21. . . 

C.  H.  Lee 

3 . 

0.9 

' a '>4 

1. 1 

Dwwraber  10 . . . 

do 

6 1 

1.0 

a 62 

2. 5 

1900.  ' 

1 

January'  1 

' W.  V.  Hardy 

1.7 

a 62 

2.7 

January  23.  . 

do 

11  > 

4.9 

3. 79 

9.3 

>ebruarv  4 ' 

do 

Ifl 

a; 

a»« 

4.3 

February  l.'i 

do 

40 

4.60 

115 

^ebnlarV  IH  . . ' 

' . . - .do 

:w 

1 

4.rm 

IM'i 

February  16 

do 

.'U 

4. 40  , 

75 

Febniary  Ifi 

do 

3fi 

27 

4.  .30 

62 

February  Ifi. . . 

do 

34 

4.20 

51 

Febniarv  10  .. 

....do 

32 

1 ^ 

4.  10 

46 

February  17  . . 

do 

31 

15.9  , 

4.00  1 

32 

Febmary  19 ! 

Mareh  10 1 

t do 

30  1 

12.4 

3.90  ! 

20 

1 do 

11.7 

5.1 

3.  KK  ; 

10.7 

April  5 

do 

40  1 

32 

4.W 

81 

.5pril6 

do 

41 

i .33 

4.65  ' 

74 

.\pril  IX 

1 do 

36  1 

14 

4.27  1 

37 

April  20 

do ; 

35 

13 

4.20 

35 

Mays 1 

1 do 

31 

10.4 

4.U5  1 

24 

June  19 

0.  II.  

12 

2.rt 

3.60  ' 

4.3 

August  7. 

R.  S.  Hawley.. 

2.  5 

O.K 

a 16  1 

1. 1 

W.  F.  Manln  

2 ; 

1.2  ' 

a 1.5 

1. 1 

Novemher  28. . . 

W.  V.  Hardy 

3.2 

a 20  1 

4.4 

I'ecemher  13 . . . 

do 

12  ! 

I fi.S 

3. 4S 

12.7 

i"" r:;: i 


a \\>jr  meafluromont. 


ihtily  ffaijf  height,  lU  feet,  of  Suntwater  fiiver  near  Denvamo,  ('at.,  ft>r 


I>ay. 

Nov. 

n™.| 

j I>ay.  Nov. 

I>e<*. 

1905. 

8 1 

3.  .5S 

aoo 

2 

3 

4 

360 

12  * 

s 

« *■" 

: 358 

I 14 

7 

1 358 

i 

1 ** 1 

a u) 

i 

I>ay.  Nov.  Ibc.  I»j»y.  N*t»v.  |)«t. 


lb ' -J4 .*.4  «:i.  ty 

17 ;i.  tJi  LV) :i.  m 

lx I :i.b7  'Jf. :i  .’.4  ;t.iM 

l‘d ...  il.t-ii  -J7 .TM  :iiM 

:i.  tb  x4  a lift 

'21 a rwi  a;x  J!» a7i  and 

•>2 a:>4  a 70  ;kj a 70  aiio 

2a • a j4  a 02  :u a 72 


a Estimated. 
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SUKP'A('K  WATER  SUPPLY,  PXMi. 


r>8 


Ihiihf  ijiuje  heiijht,  hi  ftrt,  of  Siirehmirr  Rirer  nenr  Ih'M'miKO,  f\tl.,  for  J90o-^!~VouV*\. 


Day. 

Jmii. 

1 

1 Kcb.  1 Mur. 

Apr. 

Muy. 

July. 

.\Ug.  s»'pt. 

' Oft. 

Sow 

D»s-. 

l9INi. 

1. 

3. 7 

3.»Vi  4.0 

4.K 

4.2 

8 9 

8 45 

8 2 3. 3 

8 15 

a82 

3.2 

•J. 

1 3.1V> 

3.  (Vi  , 3.».'i 

4.7 

4.  15 

8 85 

8 4 

8 2 8 3 

8 15  1 

|a.l2 

A25 

3. 

3.  (Vi  3.0 

4.7  1 

4.1 

3.85 

8 4 

8 2 I 8 3 

8 15 

a82 

125 

4.. 

3. 7 

1 3.7  , 4.0 

4.  0 

4.  1 

8K5 

8 4 

8 2 8 3 

8 15 

0 82 

.13 

5 . . . 

3.  «»r. 

3.  85  i 3. 95 

4.7 

4.2 

8 85 

3.  4 

8 2 3.  .3 

81 

8 2 

125 

0. . . 

.3. 05 

3.  ft'i  3. 9 

4.7 

4. 15 

8 85 

8 4 

82  83 

8 1 

82 

125 

7... 

:io 

1 :i9  3.85 

4.  (Vi 

4. 15 

8 8 

8 4 

3.2  , 8.3 

8 1 

8 2 

12 

8... 

3. 0 1 

'3.8  3.85 

4.0 

4.  1 

3.8 

8 4 

8 2 3. 3 

81 

■ 8 2 

12 

9... 

3. 0 

3. 8 3. 85 

4.  (> 

4.25 

3. 75 

8 4 

.3, 2 .3,  .3 

8 1 

82 

12 

10... 

3. 0 

.1  85  3.  85 

4.5 

4.0 

1 11.7 

3.4 

8 15  3. 25 

8 1 

8 1.5 

al2 

11.- 

3. 0 

3.  <Vi  a 9 

4.  45  ' 

4.0 

3.7 

3.  .85 

.8  15  8 25 

8 1 

8 15 

all 

12.. 

3. 0 

a 9 4.9.5 

4.4 

4.  1 

8 7 

8 .85 

a 8 15  .3.25 

3.  1 

8 15 

19 

13.. 

3.  05  1 

a 9 .5.  (Vi 

4.  4 

4.0 

8 7 

3.  .85 

8 15  8 25 

3.  1 

815 

145 

14.. 

3. 75  ' 

a 9 4. 5 

4.  .35 

4.0 

0 3.  (V> 

8 4 

8 15  8 3 

3.  1 

82 

1.3 

1.5.. 

3. 7 

4.45  4.4 

4.85 

3. 9.5 

a 8 0.5 

8 4 

8 15  3.  Ii> 

81 

a 3. 2 

12 

lf>. . 

3. 7 

4. 2 4. 05 

4.3 

3.9 

«8fi 

3.  .85 

8 15  .8  45 

8 1 

0 81.5 

12 

17 

3. 05 

4.1  5.h5 

4.3 

3.9 

1 86 

3.  .85 

83  825 

8 15 

0 81.5 

12 

18.. 

3.  ti.5 

3.  IVi  4.  (V» 

4.25 

3.9 

8 0 

8 3 

3. 0 8 2 

8 15 

815 

12 

19.. 

4.  (Vi 

a 9 , 4. 5 

4.25 

8.9 

8 0 

3. 3 

8 6 8 15 

8 15 

815 

12 

20. , 

.....  4.  15 

a 85  ' 4.  4 

4.2 

3.9 

8 0 

83 

,85  8 15 

8 15 

8 15 

12 

21.. 

3.9 

a 9.5  4. 85 

4.2 

8 9 

8 55 

8 3 

8 4.5  t 8 15 

8 15 

8 1.5 

12 

’>}. 

3. 

4.0  4.45 

4.  15 

3.  85 

8 5.5 

3.  .1 

3. 4 1 8 1 

8 15 

8 4 

12 

Zi.. 

3.  K 

95  4. 85 

4.  1 

3.9 

8 5.5 

8 3 

8 4 8 1 

82 

8 45 

12 

24.. 

3. 7.'i 

3. 9 7. 85 

4. 15 

3.9 

8 .55 

8 3 

8 45  8 15 

8 2 

3.  .85 

12 

2.5.- 

3. 7.5 

3.  .85  0,  H 

4. 15 

3. 9 

3.  5 

3.  .85  1 

1 8 85  815 

8 2 

8 3 

12 

2»1. 

3. 75 

3.  85  0.  0 

4. 1 

4.05 

8 55  , 

3. 85 

8.85  8 15 

8 2 

8.3 

845 

27.. 

3. 7 

3.85  .5.0 

4.  1 

4.0 

3.0 

8 3 

8 85  8 1 

8 2 

.3.  .85 

17 

2M.. 

: :i7 

aiVi  5.2 

4.4 

4.2 

8 .55 

8 25 

3.  .85  8 1 

8 25 

8 2 

45 

29.. 

3. 7 

4. 85 

4.4 

4.0 

8 5 

3. 25 

885  3.15 

3. 25 

82 

. 

3. 7 

4. 7 

4.  25  . 

3.9.5 

8 4.5  j 

1 8 2 

8.85  8 2 

82 

8 2 

15 

31.. 

7 

4.7 

3.9 

1 

i 8 2 

3. 3 i 

a 8 2 

85 

1 1 

1 

1 

1 

•*  Kntinmtofl. 


Monlhbj  dinchanjv  of  SucfUrntrr  Hirer  near  DescanHo,  ('al.,  for  ]90(i. 

[[>raini)g<>  ama.  40  square  miles.] 


Month. 


.fan  nary 

KrhnuiVy 

Miin-h 

April 

May 

.lun’e 

July 

Aii^rtist 

S«*pleinlH'r 

OrlolM’r 

NovenjIxT 

Dwvnilvr 

The  year. 


l>l.seharp‘  in 


Muximiun. 

Minimum. 

1 

Mean. 

44 

2.0 

87  ! 

sc. 

4.2  ; 

22.3 

1.2.50 

17.0  ! 

VO 

H4 

20 

AH.  .5 

.8i 

13 

21.0  { 

15 

2.0  1 

7.0  1 

2.  (i 

1.2 

l.S 

4.0 

1. 1 

l.S 

.5.H 

1.0 

1.5 

1.  1 

I.O 

1.1  1 

12 

1. 1 

8 0 

0(> 

4.  4 

10.1 

1.2.50 

, 

25.0 

{ Rtin-ofT. 

Total  in  , - . 

acn‘-ftvt.  Sts’.-ft.  per,  Depth  in 
.sq.  mile.  Inehes. 


.W4  0.217  0.25 

1,240  , .S,iS  '■  .58 

11.100  I 4.50  ' 5.19 

2.WJ0  1.21  1.35 

1 . 3;«  . 540  i . 82 

41H  .170  I .20 

112  .04<i  ' O’i 

lOS  .044  .05 

90  . 038  04 

<kS  .028  I .03 

177  .074  .08 

121  .252'  .29 

18.200  .<;40  8.73 


Notk.—  I)iseharg*'s  were  obtaineil  from  several  rating  tables  covering  short  pcrio<ls  of  time.  Value? 
arc  fair. 


SAN  DIEGO  RIVER  NEAR  LAKESIDE,  CAL. 

San  Dit'fio  River  lias  its  headwaters  on  the  west  side  of  San  .lacinto 
Mountains  in  the  western  portion  of  San  Dief;o  County,  and  flows  in 
a southwesterly  direction,  disc-harging  into  the  Pacific  Ocean  just 
north  of  San  Diepi  city.  This  drainafie  basin  lies  just  north  of  the 
Sweetwater  drainage  basin  and  south  of  the  Santa  Ysabel  basin. 
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SAN  DIKOO  HAY  DKAINAOK  HASIN.  ()9 

Tlie  extreme  headwaters  reach  almost  to  the  Santa  Ysahel  Indian 
Reservation  on  the  north,  and  include  the  Cuyamaca  reserv'oir.  The 
toptipraphy  of  the  basin  is  very  rouph,  owing  to  numerous  narrow 
canyons  with  small  streams  and  mountain  ju'aks,  some  of  which  have 
an  elevation  of  feet.  The  di.schargi'  is  heavA’  in  the  spring  and 

is  of  a tttrrential  nature,  hut  during  the  summer  and  full  there  is  no 
surface  flow  in  the  lower  portion  of  the  basin,  the  water  disappearing  / 
in  the  .sands  30  or  40  miles  above  San  Diego  city.  The  annual  pre- 
cipitation ranges  from  10  to  20  inches  near  San  Diego  and  from  20 
to  .30  or  even  .50  inches  in  the  mountains,  where  some  of  it  appears  as 
.snow.  The  formation  is  a loose  granite  and  there  is  only  a scrubby 
timber  growth. 

This  station  was  e.stahlished  in  December,  100.5.  It  is  located 
about  1 mile  northwest  of  the  Lake.side  hotel  and  about  threi'-fourths 
mile  above  the  railroad  station,  on  the  road  from  Lake.side  to  Padre 
Barona  Valley.  It  is  23  miles  northeast  of  San  Diego  and  is  rc'ached 
by  the  San  Diego,  Cuyamaca  and  Ea.stern  Railway. 

This  station  has  a cable  and  car  e<|uipment,  but,  e.vcept  in  high 
stages,  di.scharge  measurements  can  always  be  maiie  by  wading.  The 
bed  of  the  .streain  is  composed  of  a tine,  shifting  .sand  which  sui)ports 
no  vegetation,  and  the  channel  is  continually  changing  from  side  to 
side  in  low  water.  'I’lie  left  bank  is  high  and  rocky  above  tlu>  station 
and  not  liable  to  overflow,  except  below  the  measuring  .s<‘ction.  The 
right  bank  is  composed  of  old  river  deposit  and  is  stibjc'ct  to  ov<‘rllow 
above  and  below  the*  .station  in  very  high  stages.  1'he  channel  is 
straight  for  200  feet  above  and  2.50  feet  below  the  station.  The 
willow  growth  on  right  bank  has  been  cleared  away  20  feet  abov(>  and 
below  the  cable.  In  low  stages  the  (piuntity  of  water  (lowing  on  the 
■surface  depemls  on  the  saturation  of  the  sand,  and  measurements 
will  appear  incon.sistent,  owing  to  the  (illing  and  scouring. 

The  gage  con.sists  of  a 2 by  0 inch  pine  timber  |)ainted  white  and 
graduated  to  feet  anil  tenths.  It  is  on  the  left  hank  and  is  in  two 
.sections,  a low  and  high  water  section,  each  bolted  to  granite  bowlders. 

The  graduations  extend  from  2 to  7.S  feet. 

The  initial  point  for  soundings  is  the  head  of  a large  nail  on  the 
left  bank  driven  into  a soft  granite  rock  and  painteil  yellow.  0.  ((  in 
yellow  paint  is  placed  on  the  rock.  A reference  bimch  mark  has 
heeti  establislied  on  the  to|>  of  the  flat  bowlder  lying  between  the 
sycamore  tree  supporting  the  cable  on  the  left  bank  and  the  bowlder 
usi-d  for  an  anchor.  It  is  S feet  downstream  from  station  20  of  cable 
and  is  surrounded  by  a ring  of  white  paint  and  has  the  assumed  eleva- 
tion of  400  feet  marked  on  it.  The  zero  of  the  gage  is  7.77  feet  below 
the  bench  mark,  or  at  an  elevation  of  302.23  feet. 

During  1000  t he  gage  was  read  once  a day  by  .1.  11.  Lucas. 
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SURFACE  WATER  Sl'PPI.Y,  1900. 


IHurharqi-  meamirem/'ntt  of  San  Difgo  Riirr  war  Lakesidi',  Cal.,  in  I90fi. 


Pate. 

Ilydmgrapher. 

WIdthJ 

\ rea  of 
section,  j 

(»a&‘ 

ticighl. 

Di^ 

charge. 

19(Mu 

Frtt. 

S<i.fl. 

F(ft. 

Sec.’fi. 

Jiamiary’  9 . 

W.  V.  Partly 

3 

0.7 

2.67 

0.4 

8.3 

3.04 

125 

Fet>ma’ry  ft . . 

....do 

<i| 

1.2 

2.90 

1.3 

53 

24 

3.20 

42 

53 

25  1 

3,& 

February'  22 . . 

do 

5ft  1 

42 

3.54 

100 

39 

3.50 

92 

54  1 

30 

67 

..  ..do 

35 

12 

Mareh  13  ..  . 

do 

63 

123 

4..’>0 

714 

March  13 

do 

73 

lti«i  4 

4.80 

99*. 

Maifh  14  ..  . . 

. . . .<lo 

Ii3 

75  I 

4. 10 

28U 

March  l.'i 

..  ..do 

(iU  1 

3.90 

201 

April  7 

. .llo 

63 

75 

4.50 

4o:i 

April  17 

, . .di> 

itH  ' 

57 

4.25 

IK\ 

April  21 

<lo 

57 

39 

4.15 

98 

.\pril  24. . 

,...<lo 

.57 

47 

4.07 

I)) 

April :«). . 

4r> 

Abiy  1.. 

do 

55 

:t7 

3. 92 

:» 

Mav  12. 

....do 

55 

3ft 

3.94 

N9 

June  20 

('.  11.  laa* 

1ft  ' 

2,  ft 

3.45 

o 

0.3 

u.^  1 

i.TO 

i 

a F.HtinmU’d,  water  Uh»  shallow  to  measure. 


f>nily  gagr  bright,  in  frti,  of  San  IHego  Hiiur  nt'nr  Lahmie,  ('al.,for 


im5. 

1906. 

Puy. 

1 Dec. 

Jun. 

FbI,. 

Mar. 

Apr. 

May. 

June. 

July. 

Allg. 

Sept. 

Dee. 

1 

2.90 

3. 32 

4.9 

4.2 

3.8 

3 45 

2 

2.  <91 

2.91 

3. 26 

4. 7.5 

4. 15 

3.75 

3 

' 2.  »«(> 

2.f9> 

2.91 

3.  A) 

4. 65 

4.0 

3. 75 

4 

.|  2.60 

2.  (17 

2.91 

3.20 

4.6 

3.95 

3.75 

3.  45 

3,4 

3.35 

3.35 

5 

.1  2.ft0 

2.  (is 

2.92 

3.28 

4.6 

3.9 

3.7 

3.  45 

3.4 

3.3 

3.3 

ft 

J 2.fi0 

2.68 

2.98 

3. 18 

4.5 

3.95 

3.7 

3.45 

3.4 

3-3 

3.3 

7 

. ■ 2.  <10 

2. 68 

3.02 

3.12 

4.5 

3.9 

3.7 

3.4 

3.4 

as 

3.3 

8 

. 2.  <10 

2.  68 

3. 12 

3.11 

4.55 

3.85 

3. 65 

3.4 

3.4 

3.3 

3.3 

9 

2.  <9) 

2.  68 

3.02 

3. 10 

4. 45 

.1.1S 

10 

2.  <12 

2.  67 

3.  12 

3-08 

4.  4 

3.8 

3.  <i5 

3.  4 

11 

2.  fi2 

2.  (9) 

3. 15 

3.08 

4.35 

3.85 

3.6 

3.  4 

3.  4 

3.3 

12 

.1  2.ti:i 

2.  <i5 

3.  IS 

3.20 

4.35 

3.85 

3.6 

3.4 

3.4 

3.4 

13 

. 2.  <13 

2.  65 

3. 18 

4.50 

4.2.5 

3.9 

3.0 

3.4 

3.4 

3.6 

14 

. 2.1:1 

2.  <91 

3.20 

4. 10 

4,2 

3.85 

3.  ft 

3.4 

3.4 

3.4 

1.5 

2.  <« 

2.  <95 

3. 28 

.3.96 

16 

. 1 2.  <« 

2. 67 

4.00 

4.05 

4.2 

.1.8 

3.  .15 

3.4 

.3.4 

3.3 

17 

2.  <i:i 

3. 64 

4. 11.1 

4.2 

.3  .5 

18 

. 1 2.  <14 

2. 67 

3.  48 

4.  .36 

4.2 

.3  75 

19 

J 2.  <14 

2.74 

3.41 

4. 25 

4,1.1 

3.8 

3.5 

3.4 

ii 

3.3 

20 

2.  <91 

3.91 

3.28 

3. 94 

4.1 

.3,  75 

3.3 

21 

2.(91 

3.  40 

3. 2(1 

3.88 

4. 15 

3.75 

3.35 

22 

. 2.  ftft 

3. 35 

3.  .54 

3. 84 

4. 1 

3. 75 

3J 

2:1 

.1  2.65 

.3.  68 

.3.48 

3. 90 

4. 1 

.3  75 

3 5 

3J 

24 

3. 07 

3.38 

5.  .58 

4. 05 

.3. 75 

3.5 

3.3 

■1 

3.00 

.3. 24 

7.00 

4. 05 

3. 75 

3. 45 

3.  4 

3.4 

3.3 

2ii 

2.65 

2.96 

n -70 

4.0 

3,  75 

3J5 

•»7 

2s 

. ' 2.  <17 

2. 92 

3.  l.H 

5.42 

4.^ 

3. 7.1 

3.5 

.3.4 

3.35 



3.8 

.'  2. <17 

2.  trj 

5. 14 

4.2 

.3. 95 

3.5 

3.4 

3.35 

ilS 

:«i 

2.  ‘9i 

2. 91 

4. 

4.25 

3. 85 

3.5 

3.  4 

3. 35 

3.8 

31 

2.90 

4.  W 

3.8 



3.4 

:i.s5 

3.75 

' . 

_ .. 





N’nTK.  “The  river  wnsdry  Septainlier  9 to  I>et*<*m’>cr  3.  liOi. 
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M<mthly  discharyt  of  Sail  Diego  River  near  jAikegiih,  Cal.  ^ for  1906. 
[Drainap'  nrvai.  208  square  miles.l 


Disehar^  in  secoml-fwl.  1 j T{un-ofT. 


Month. 

Mitximum. 

Mininmin. 

Mmn. 

Total  in 
aore-f«*t. 

Sfo.-ft.  iM*r 
Rq.  mile. 

Dept  h 
in  im  hos. 

JamiaTT 

212 

O.C 

10  7 

i.nao 

.080 

.09 

Febmnry 

252 

1.4 

i3.6 

2,420 

.210 

«» 

Miirrh 

■ ,800 

16 

m 

42,000 

3.28 

3.  7K 

\pril 

HOO 

105 

277 

16.500 

1.33 

1.  48 

Mhv 

1 

170 

05.7 

4,040 

.316 

.36. 



1 

51 

2.K 

15. 1 

MON 

.073 

.08 

JijJv 

' 

2.8 

.8 

1.2 

74 

.oa'iH 

.007 

.Vu^u>t 

.8 

.4 

.« 

37 

. 002*1 

.(X)3 

fteptpinl)t>r  

.3 

0 

. 1 

6 

.00048 
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HKRNAUDO  KlVKIt  I)UAINA<;K  HASIN. 

I>ESCRIPTlON  OF  BASIN. 

Bernardo  River,  or  Santa  Ysabel  Creek,  as  it  is  known  at  its  source, 
ruses  in  the  Volcan  Range,  on  of  the  western  ranges  of  San  Jacinto 
Mountains,  in  the  western  part  of  San  Diego  County,  at  an  elevation 
of  .5,000  feet,  and  flows  in  a westerly  direction  through  the  San  Pas- 
qual  Valley,  helow  which  it  takes  its  true  name  and  empties  into  the 
Pacific  Ocean  just  north  of  the  mouth  of  San  Diego  River.  The  upper 
part  of  this  hasin  is  on  a loose  granite  formation  and  has  a ver>'  rough 
topograj)hy,  being  cut  up  by  numerous  ravines  in  which  small  moun- 
tain streams  flow  continuously  throughout  the  year.  Below  the 
mouth  of  the  canyon,  however,  the  surface  flow  of  the  Bernardo  dis- 
appears in  the  sands  of  the  San  Pasqiial  Valle}’’  diu'ing  the  summer 
and  fall. 

The  annual  precipitation  varies  from  10  to  20  inches  near  San 
Diego,  and  from  20  to  30  or  even  50  inches  in  the  mountains,  where 
some  of  it  appears  as  snow.  The  heaviest  duscharge  occurs  in  the 
spring,  and  is  torrential  in  its  nature.  The  drainage  area  above  the. 
mouth  of  the  canyon  where  the  gaging  station  is  lo<'ated  is  12S  s(inare 
miles. 

Measurements  in  this  basin  are  iisefid  for  irrigation  ptirposes. 

SANTA  YSABEL  CREEK  NEAR  ESCONDIDO,  CAL. 

This  station  was  established  in  December,  1005.  It  is  located  at 
the  mouth  of  the  canyon  and  at  tlie  .head  of  the  .San  Pasipial  Valley, 
about  13  miles  east  of  the  town  of  Escondido.  It  is  reached  by  driv- 
ing up  through  the  San  Pasqual  Valley  from  Escondido  to  Pott’s 
ranch,  the  station  being  directly  east  of  and  only  a few  hundred  feet 
from  the  ranch  house. 
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This  station  is  equipped  with  a cable  and  car,  but  it  Ls  only  during 
very  high  water  that  they  need  to  be  brought  into  use,  as  measure- 
ments can  he  made  by  wading,  except  in  flood.  The  bed  is  composeti 
of  fine  sand  and  is  constantly  changing.  The  channel  is  straight  for 
1.50  feet  above  and  100  feet  below  tlie  cable,  ami  both  banks  an*  high 
and  rocky  and  not  liable  to  overflow  at  any  stage.  The  gra<le  is 
heavy  abovm  the  section,  so  that  high  velocities  are  encountered  in 
flood  stages,  and  in  extremely  high  water  only  float  velocities  can  be 
taken. 

The  gage  is  a 2 by  4 inch  timber  painted  white  and  graduated  into 
feet  and  tenths.  It  is  in  one  se<dion  and  is  bolted  in  an  inclined  posi- 
tion to  a large  granite  bowlder  on  the  left  bank.  It  is  located  15 
feet  downstream  from  station  175  of  the  cable,  and  the  graduations 
extend  from  2 to  8 feet. 

The  initial  point  for  soundings  Ls  the  head  of  the  eyebolt  sulplmrwi 
into  the  large  granite  bowlder  on  the  right  bank.  A reference  hencli 
mark  has  been  established  on  the  highest  point  of  tlie  bowlder  to 
which  tlie  gage  is  bolted,  11  feet  downstream  from  station  180  of 
cable.  A circle  of  white  jiaint  indicates  the  point,  and  the  a.s.sume(l 
elevation  of  500  feet  is  marked  on  the  bowlder.  The  zi'ro  of  the  giige 
is  1 1.6(5  feel  below  the  bench  mark,  or  at  an  elcAmtion  of  4,88.34  feet. 

During  1906  the  gage  was  read  once  a day  by  S.  F.  Potts. 

Ihiifhanjf  me(i»}irement»  of  Santn  Vmhfl  Uiier  nair  Etivomftdo.  Cal.,  hi  t006-6. 
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SAX  M IS  KKV  im’KU  DKAIX  V<iK  I5ASIX. 


I)KS('KII*TI()\  OK  BASIN'. 

San  Luis  Roy  River  rises  on  the  western  slope  of  the  Coast  Rang:e 
in  tlie  northern  f)or(ion  of  San  Diego  County,  and  (lows  in  a westerly 
direction,  discharging  its  waters  into  the  Pacific  Ocean  near  the  town 
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of  Oci'ansicle.  It  has  numerous  small  tributaries,  none  of  which  have 
their  sources  at  elevations  above  5,000  feet.  On  the  upper  reaches  of 
this  stream  the  country  is  rolling,  with  several  small  valleys  which  are 
under  cultivation,  being  used  principally  for  the  raising  of  grain  and 
the  pasturage  of  st<x^k.  At  a pouit  below  what  is  known  as  the  War- 
ner’s ranch  reservoir  siu*  the  river  flows  tluough  a deep,  narrow  can- 
yon with  a heavy  grade  for  a distance  of  about  10  miles.  Below  this 
point  the  grade  is  light,  and  the  discharge  is  over  a sandy  and  gravelly 
bed,  where  the  water  soon  disappears,  again  rising  in  small  quantities 
near  the  town  (.f  Pala,  where  the  gaging  station  is  locate<l.  Below 
the  station  it  flows  f<  r a distance  of  about  25  miles  on  a light  grade 
to  the  Pacific  Ocean.  There  is  a good  soil  covering  tliroughout  this 
basin,  with  a considerable  growth  of  brush  and  grass,  and  with  small 
areas  of  timber  on  the  e.xtreme  higher  elevations.  The  water  Ls 
diverted  at  several  points  for  irrigation,  a considerable  quantity  hei.ig 
taken  from  the  canyon  above  the  gaging  station  and  use<l  in  the 
vicinity  of  Escondido,  which  lies  in  an  entirely  separate  drainage 
basin.  This  stream  is  torrential  in  its  charai’ter,  the  distdiarge  being 
very  light  e.\ce])t  during  the  w’inter  season,  in  times  of  heavy  rainfall. 
The  mean  jirecipitation  varies  from  10  to  20  inches  and  falls  jwinci- 
pally  in  the  form  of  rain,  there  being  only  a light  fall  of  snow'  on  the 
extreme  higher  elevations,  which  ,s(K)n  melts  and  only  adds  to  the  flood 
dischargi'. 

, SAN  LUIS  HEY  RIVER  NEAR  PAI.A,  t’AL. 

This  station  w'as  established  October  0,  1903.  It  is  located  at  Sick- 
ler’s  mill,  4 miles  above  Pala,  Cal.  It  is  reached  by  driving  from  Fall- 
brook  or  Temecula,  stations  on  the  Southern  California  Railway,  18 
and  13  miles  distant,  respectively.  The  conditioios  at  this  station 
ami  the  bench  marks  are  described  in  Water-Supply  Paper  No.  177, 
page  91,  where  are  given  also  references  to  publications  that  contain 
data  for  jirevious  years.  The  datum  of  the  gage  was  lowered  4.06 
feet  Xovemher  13,  1900. 
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. 7 

.15 

1.2 

2.75 

1.5 

1. 1 

,5 

.5 

5..V, 

6 

. 7 

.2 

1.0 

3.0 

1.45 

1.05 

.5 

.5 

ji 

J 

5. 55 

7 

. 7 

.3 

.<V> 

3.0 

1.4 

1.0 

.5 

25 

■> 

.2 

5.5 

H.  . 

.7 

.3 

.7 

3.05 

1..1 

1.0 

.5 

.3 

• 2 

• 2 

«5r5 

9 

.25 

.0 

2.0 

1.3 

.9 

.5 

.25 

.2 

. » 

.5. 5 

10 

.05 

.2 

.05 

2.6 

1..1 

.S.7 

.25 

2 

.2 

5. 45 

11... 

.c 

.05 

.05 

2.45 

1.25 

.S 

..1 

.3 

5.4 

12... 

.5 

5.0 

2.2 

1..55 

.5 

.25 

.2 

•1 

13.... 

.0 

.4 

0..55 

2. 15 

1.4 

7 

..1 

.2 

.2 

.5  25 

7 *.? 

14... 

.7 

.4 

3.5.5 

2. 15 

1.2 

.2 

■I 

.2 

.5.  25 

0..5 

15. 

, 7 

.8 

2.3 

2. 15 

1.15 

,0 

.5 

2 

.5 

.2 

5. 25 

5.  S 

'« 

.7 

2.05 

2.85 

2.05 

1.  1 

.6 

T. 

.2 

.25 

5.  25 

5.  s 

17 

.05 

.85 

4.8 

2.05 

1.05 

.85 

.5 

.2 

. 2 

.1.  25 

5.7 

18. 

.05 

.95 

3.05 

1.05 

l.U 

.8 

.5 

.8 

1 •“ 

5. 25 

5.  U5 

W.. 

1.0 

.85 

2.95 

10 

_7 

5. 25 

20. 

2.6 

.75 

2.5 

1.25 

.05 

.0 

..5 

.0 

1 .2 

5. 25 

.5. 55 

21... 

1.2  , 

2.4 

1.8 

l.O 

.0 

.5 

Ji 

1 -2 



5.25 

5,  .55 

22... 

.9 

1 75 

.3 

1 •> 

5 5 

5 ' 

23 

.0 

1.0 

2.5 

1.75 

.9 

5.  Ii5 

5. 5 



.3 

.95 

10.0 

1.05 

.9 

..v. 

.5 

. 25 

.2 

5.  0 

5.  45 

25.. 

.3 

.■1 

7,0 

1.0 

.9 

. 5 

.2 

-2 

5. 0 

5.4 

2r, 

.25 

.0 

7.25 

i..". 

1.25 

r. 

.5 

‘ 'I 

5. 0 

5..S 

27... 

.2 

.6 

4.  (• 

1.45 

1.5 

.5 

.5 

j} 

•) 

5.7 

l >.  (\ 

28.. 

.18 

.9 

4.4 

1.7 

1.7 

.5 

.5 

1 .2 



5. 0 

0.7 

29 

.15 

4. 1 

1.7 

1.5 

.5 

.5 

■> 

5. 0 

O.S 

30 

31... 

. 15 
.15 

3.25 

4.0 

1.0 

1.3 

1.25 

.5 

.5 
. 5 

^ 2 

•> 

1. 

5.0 

ft.  r> 
0.7 

I I 


Note.  -Gage  heights  after  Noveinlx'r  13  an*  by  the  new  gage,  the  datum  nf  which  is  h*ei  Ik*Iow 
that  of  the  old  gage. 
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SURFACE  WATER  SUPPLA',  I'HKi. 


Monthly  diticharyc  of  San  Luix  Ht  y River  near  Pala  Jar  J906. 

arcii,  318  tiquart*  miles.] 


Diwhurpo  in  si-coiul-feot. 


Run-ofT. 


.Month. 

1 

Maximum. 

Minimum. 

Moan.  1 

Total  in 
aerMoet. 

Soi‘.-ft.i>ori 

January 

232 

9 

21.4 

1,320 

0.007  j 

February 

241 

10 

2S.0 

l.'iOU 

.O-JO 

March 

13.000 

17 

1,120 

(18,900 

3.  .'.3  i 

,\pril 

020 

114 

301 

17.900 

.947 

May 

2(4) 

100  ’ 

1.-.M  1 

9.720 

.497  1 

June 

1 12S 

19 

65.6 

3,<»00 

.206  1 

July 

19 

19 

19.0 

1,170 

-OiiO  ! 



4.3 

3 

10.3  1 

633 

.032  1 

September 

1 19 

3 

3.7  1 

220 

.012 

Octol)or 

3 

3 

3.0 

184 

.00f)4  ! 

Novenilx'r 

2S  1 

3 

8.3 

494 

■ oa.  ! 

l>t*oember 

.V4) 

9 

79.3 

4.S80 

.249  1 

The  year j 

I3,(X)0  1 

1 

i:»2 

111,000 

.470  1 

Depth  in 
inches . 


O 08 
.0!> 
4.06 
l.Citi 


.23 

.07 

.04 

.01 

.01 

.at 

.29 


ti.  o4 


Notk.  Di.>tohHrvs  w(‘r«)  obtHiiiiHl  liy  the  inOinn-t  nietho«l  for  MhlftinK  rhatmeis.  Valui*a  are  fair. 


SAX  FA  MAIHJ.MMTA  UIVKK  I>llAIX.\<iK  HASIN. 
DESCRIITIO.S'  OK  BASIN. 


Temecula  Creek,  as  Santa  Margarita  River  is  known  at  its  begin- 
ning, risi's  on  the  wesh'rn  slojie  of  the  San  Jacinto  Mountains  in  tlie 
northwestern  part  of  San  Diego  County  just  north  of  the  San  Luis 
Key  drainage  basin,  flows  nortli  into  Riverside  County,  then  west 
about  I.T  miles  to  Temecula,  where  it  flows  southwest  through 
Temecula  Canyon  into  San  Diego  County  and  empties  into  the  Pacific 
Ocean  lus  Santa  Margarita  Itiver.  The  highest  elevation  in  the  basin 
is  about  5,500  feet  on  the  divide  between  Temecula  and  San  Luis 
Key.  Temecula  Creek  has  few  tributaries,  and  the  topography  is 
rather  broken,  though  there  are  several  small  valleys  in  the  upper 
reaches.  The  rock  formation  through  which  it  flows  is  a lo(;se  granite 
with  good  soil  covering,  and  there  is  considerable  growth  of  small, 
■scrubby  timber.  The  annual  jirecipitation  varies  from  10  to  30 
inches  and  occurs  almost  entirely  as  rain.  The  dLscharge  is  quite 
heavy  in  the  spring  during  the  floo<l  .season,  but  is  small  during  the 
rest  of  the  year. 

Measurements  are  usi-ful  in  connection  with  irrigation. 


TKMK(  n.A  (REEK  NEAR  TE.MF.mi.A,  CAE. 

'rids  station  was  ('siahlished  Deeimiher  30,  1!)05.  It  is  located 
ahiiut  I t miles  south  of  the  town  of  'Femecida  at  the  bridg(>  on  tlie 
road  from  'remecnla  to  I’ahi  and  Falbrook.  It  is  reiudied  by  driving 
from  Temecula. 

'Flu*  (duinnel  is  straight  for  500  feet  above  and  100 feet  below.  The 
bed  is  shifting  .sand  and  the  channel  is  continuall}' changing,  being 
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usually  iu  two  clianiK'ls  at  low  wal«T.  Xcitlicr  hank  is  liahla  to 
ov<>rflow  at  any  stajja. 

Duriii"  low  water,  discliarfrc  incasiin'iuonts  are  iiiatle  i)V  wadinj' 
below  the  brid*;e.  lli>'h-water  measurements  are  made  from  the, 
dcnvnstream  side  of  the  hri<l<'e. 

The  pajie,  which  during;  IhOO  was  read  once  a day  by  Ilufih  Met'on- 
ville,  is  a 2 by  6 inch  timber  fastened  to  the  downstream  ])ier  near- 
est to  the  rifjht  hank  by  two  pieces  of  straj)  iron.  It  is  in  one 
vertical  section,  j)ainted  white,  and  >iradiiated  into  fe<*t  and  tenths. 
The  {^ratluations  run  from  0.0  to  10  feet.  Marks  10  feet  apart  are 
imt  on  the  bridge  rail  in  yellow  paint  for  u.se  in  soundings.  The 
bench  mark  is  a nail  in  the  base  of  a willow  tree  on  the  right  hank  <f 
the  river  below  the  bridge;  elevation,  8.13  f(>et  above  the  zero  of  the 
gage. 

IHschftnjr  mrfunm  of  Trnuriila  Hinr  mnr  Tnn4vuht,  (Uil.,  in  /.w.> 


hHtf. 

Hyiin.^raiitier. 

Width. 

-\roa  of  I 
; swtion.  j 

tiHlTC 

hci>;nt. 

ch«  rp*. 

190:.. 

Fert.  1 

1 

1 AVrf. 

Srr./t. 

11  ! 

:».  4 

3.  10 

.VK 

I>wrab<*r  30 . . . 

\V.  V.  lluhK 

y 

3.:.  I 

2.9« 

4.0 

i 

JanuHiy  12 

\V.  V.  Ilartly 

s 

3.  .3 

2.  90 

4.4 

January  29 

Uo 

H 

4.0 

2 94 

4.9 

Vehruary  to. . . 

do 

* 10 

4.  1 

2.  99 

4.4 

February  24. . . 

‘ do 

10.:. 

7. 7 

3.20 

3.3 

March  5. . 

do 

i 1-2  1 

10.3 

3. 49 

0.0 

Marche..  . . 

do 

! 12. 

y.  3 

3.  42 

.*.4 

1 30 

IK.  0 

3.  S2 

lO.S 

March  19...  . 

. ..do 

07 

11.9 

3.  *>.♦ 

12. 0 

April  13 

1 do 

tlT  • 

10.0 

S4 

12.1 

■'pril  27 

' do 

* il 

4. 1 

:>.  ^2 

0 

May  \5... 

..  . J i:. 

:..o 

t>.  4 

June  26l  . 

(‘.  H.  Leo 

' 11 

2.  1 ' 

Ti.  SO 

2,.i 

August  .■) 

R.  S.  Hawlev 

3 

0..H 

0.  K 

I 10 

3.9 

\\.  V.  Hardy 

. . . 14. .‘i 

St) 

;l  iS 

4.4 

O.fM) 

7 

Oromber  29., . 

do 

12 

6. 0 

0.  10 

14.9 

I 
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haily  tjaye  fuiyhf,  in  frtt,  nf  Tnmcula  Hiirr  7uar  Tntucula,  1906. 


Jan.  Fol).  1 Mar. 

Apr. 

May. 

June. 

July.  Dec. 

1 

3. 0 >.  y 3. 4 

5.9 

5. 75 

,vx 

.3.  K 

J. . . 

3. 0 2.  H 3. 5 

5.8 

.1.7 

5.8 

5. 8 



3.0  2.8  3.3 

5.8 

5.7 

,VK 

5.K  6.0 

4. 

3. 0 2. 8 3. 

5.8 

5.7 

5.8 

.5.8  6 0 



3.0  2.8  3.4o 

6.7 

5. 75 

5.8 

5.8  6.0 

tJ  

3.0  2.8  3.3 

6.3 

5.75 

5.8 

5.8  6.0 

7 

3 0 2. 8 3. 3 

5.8 

5. 75 

5.8 

5.8  39 

3.0  2.0  3.53 

5.8 

5. 75 

5.8 

3.8  5.9 

9 . . 

2.0  2.03  3.3 

3.8 

5. 75 

5.8 

5.8  5.9 

n 

2.0  2.05  3.0 

5.8 

5.75 

5.8 

.5.8  5.9 

It 

2 0 3.0  3.9 

5.8 

5. 75 

5.75 

.5.8  .V9 

12  

2.9  3.0  4.9 

5.8 

5.7 

5.7 

S.R  UO 

13  

2. 0 3. 0 3. 0 

5.8 

5.7 

5.75 

.5.8  6.0 

U 

2.9  3.0  4.9 

5.8 

5.7 

5.8 

S.(t  i.(> 



2.9  3.0  4.9 

5.8 

5.7 

5.  40 

3.8  5.9 

It. 

2 0 3.2  3.7 

5.8 

5.8 

5.75 

5.8  5.9*) 

17 

2.9  3.2  3.7 

5.8 

6.85 

5. 75 

.5.8  6.0 



2.9  3 2*1 

3.8 

5.85 

5. 75 

6.0 

I'l 

3. 1 3.2'i  S.O.’i 

5. 75 

5.85 

5. 75 

' 5.9 

■JO  . . ..  

3.0  3.2i  3.3 

5.75 

5.85 

3. 75 

39 

21  

3.0  3 23  3.3 

5.75 

5.85 

5.73 

39 

22  . 

3.0  3 25  3. 4 

5. 75 

5.9 

2.3 

3.0  3.2'i  9.0 

5.75 

5 75 

5.95 

24  ...  

3.0  3.2')  9.ft*> 

5. 75 

5.85 

5.75 

.39 

•Vi 

3.0  3.2i  8.0 

5. 75 

5.85 

5. 75 

2«; 

3.0  3.3  7.6 

5.9 

5.8 

•»T 

2.9  3.4  ' 5.5 

5. 75 

5.8 

,VR 

6.2 

.*•1 

2.9  5.5 

5. 75 

5.8 

5.8 

605 

.«!  

2,9  5.9 

5. 75 

5.8 

5.8 

6.1 

.11 

2 . 9 .'i  .9 

5.8 

6.25 

N'otr.  —No  papo  lioiphl  was  ko|>t  fr»>m  July  IS  to  Dco<'ml»cr  2.  I)l?*charpr>5  have  not  U'<»nc  n»- 

{)Ut<Hi  ou  iu*c’oiuit  of  till*  small  nmiilaT  (>f  im*asun*ineiitM  at  times  of  excesalve  chanpt'S  In  channel. 


SAX'FA  AXA  JMVKR  OUAINAOK  BAHXX. 

PKSC'KinrfON  OF  BASIN. 

Siintii  Aim  River  lias  its  source  in  the  soutliern  slojie  of  the  San 
Ih'rnardino  Mountains.  It  traverses  the  San  Bernardino  Valley  in  a 
southwesterly  direction,  breaks  in  a narrow  canyon  through  the 
Santa  Ana  Mountains,  and  finally  disehariies  throu<ih  the  Santa  Ana 
\'allev  into  the  Pacific  Ocean  hclow  the  town  of  Santa' Ana.  Ninner- 
oiis  trihutarics  ris(>  in  the  southern  .s1o]h>  of  the  San  Bernardino 
Mountains,  the  sui'face  flow  of  most  of  which  reaches  Santa  Ana  River, 
where  it  traverses  San  Bernardino  Valley  only  in  times  of  flood  dis- 
chai’L'c.  Till'  lo|)o<;rai>hy  on  the  hi}iher  elevations  is  roufjh  and 
rucced,  reachini;  elevations  of  from  10,1)01)  to  12,000  feet,  the  forma- 
tion heiiijr  of  tjraniti'  with'^ood  soil  coveriii}'  and  considerable  fjrowth 
of  timber.  On  the  lower  elevations  the  topography  is  less  rough  and 
the  soil  covering  is  principally  of  brush.  A gaging  station  is  located 
on  this  stream  at  Warm  S)>rings,  about  8 miles  above  Redlands. 
Ih'low  this  tlu'  river  leaves  the  mountainous  country  and  discharges 
over  a sandy  and  gravelly  h('d  through  the  San  Bernardino  Valley. 
During  the  summer  months  the  entire  flow  of  the  stream  is  diverted 
above  this  gaging  station  and  used  for  power  development  at  the 
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moulli  of  the  canyon,  helow  which  point  it  is  a>iain  taken  out  and 
list'd  for  irrifjation  on  the  hijiher  elevations  of  the  San  Bernardino 
Valley  aloii}!  the  base  of  the  mountains,  where  the  country  is  under 
a hi^h  state  of  cultivation,  principally  for  the  raising  of  citrus  fruits. 
The  water  rises  to  the  surface  in  San  Bernanlino  Valley  near  the 
city  of  San  Bernardino  and  is  diverted  and  us«‘d  extensively  for  irri- 
gation in  the  neighborhood  of  Riverside.  In  addition  to  this  suiTaci' 
flow,  a large  number  of  wells  have  been  sunk  in  this  territorv’,  many 
of  which  are  artesian,  while  others  recpiire  pumping.  This  develojx'd 
water  is  also  u.sed  extensively  for  irrigation  in  the  vicinity  of  San 
Beniardino  and  Riverside.  'ITie  water  is  again  forced  to  the  surface 
by  bed-rock  obstructions  at  Riverside  Narrows  below  the  city  of 
Riverside,  and  gradually  increases  in  volume  until  it  reaches  Santa 
Ana  Canyon,  where  it  is  diverted  for  irrigation  on  the  lower  valley 
lands  in  the  vicinity  of  Santa  Ana  and  Fullerton.  During  the  sum- 
mer months  measurements  are  made  of  the  flow  at  Rincon,  Cal.,  at 
the  head  of  Santa  Ana  Canyon.  There  are  only  occa.sional  flood  dis- 
charges of  this  river  which  flow  continuously  from  the  mountain  to 
the  s(‘a.  The  mean  precipitation  throughout  this  basin  is  from  1.5 
to  30  inches,  which  falls  in  the  form  of  rain  except  on  the  higher  ele- 
vations of  the  San  Bernardino  Mountains,  where  there  is  a consider- 
able snowfall,  usually  remaining  on  the  extreme  high  elevations  until 
midsummer.  A storage  reservoir  has  been  constructed*  on  Bear 
Creek,  a tributary  of  this  stream,  and  is  known  as  the  Bear  Valley 
res«*rvoir.  This  stored  water  is  held  until  the  summer  months  and 
used  for  irrigation  in  the  San  Bernardino  ^'alley. 

SANTA  ANA  KIVEK  NEAK  MENTONE,  CAE. 

This  station  was  established  in  .bine,  I.SIM).  It  is  located  .5  miles 
northeast  of  Mentone,  Cal.,  three-fourths  of  a mile  below  the  head 
works  of  the  Mentone  Power  (’omi)any’s  canal  and  o|)[)osile  the 
warm  springs  in  the  canyon. 

The  Edi.son  Electric  Company  diverts  the  greatiT  portion  of  the 
Water  from  Santa  Ana  River  above  the  gaging  station,  but  also 
returns  all  of  it  above  the  station.  They,  however,  allow  only  limited 
portions  of  the  water  to  pass  out  of  their  conduits  during  c(‘rtain 
hours  of  the  day,  holding  back  the  water  for  the  pur]>o.se  of  obtaining 
additional  power  when  the  greatest  demand  exists. 

The  Mentone  Power  Com|)any’s  canal,  formerly  called  the  Santa 
Ana  canal,  diverts  water  above  the  station,  all  of  wliich  is  returned 
below  the  point  of  measurement.  During  the  low-water  season  the 
entire  flow  of  the  river  is  diverted  by  the  canals.  The  conditions  at 
this  station  and  the  bench  marks  are  de.scribed  in  Water-Supply 
Paper  No.  177,  page  04,  where  an*  given  also  referenc<*s  to  jiublica- 
tions  that  contain  data  for  |)revious  years. 
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weanuretiient*  of  Santo  Jiwi  lihrr  tirar  Mfutoio.  iu  7.w>  >. 


hcijrhl 

of 

riv«*r. 


Monlom* 
I’ower 
UivtT.  (\mi- 
pany's 
canHl. 


Total  for 


] 

t Fret. 

Src.-ft. 

Sec -ft. 

Sec.-ft 

January  W 

, {'  11.  lAt‘ 

>17 

s7 

37 

124 

I'ctmiKrv  n . . . 

* 1.51 

11 

42 

53 

Ft'hruarv  11 . . 

do 

1.57 

15.  H 

42 

5ri 

KobruarV  11... 

do 

1.54 

12.  K 

42 

.55 

. .do 

. . . . 1.45 

52 

March  14 

«lo 

3.5(1 

;v>i 

37' 

Murcn  I»* 

. . . .do 

j 5.  4(» 

1.410 

4*> 

1.4'« 

March  Hi 

.do 

5 , HO 

1.K70 

4!» 

Mart'h  17 

do 

4.  15 

•*77 

0 

<•77 

March  17 

do 

3.  K5 

507 

0 

H*: 

-Marc'h  IS 

do 

1 3.70 

405 

II 

4lh 

March  23 

. M.  1*.  Bi“«*son 

3.05 

15(> 

.X) 

211 

March  25 

<lo 

4.  '.(0 

913 

X) 

94-» 

Man’h  2»i 

do 

»).  35 

2.250 

34 

2.2H.1 

March  2t> 

do 

5.  OO 

1.7"<l 

34 

l.sirt 

March  27 

. , . .do 

.5, 25 

l.JIO 

25 

1.220 

April  10 

r.  II.  Liv,  

130 

I9S 

\])ril  21 

M . 1*  IllH-SOtK 

3. 50 

214 

72 

2v> 

Mav  12 

. . .d‘» 

3.  ro 

14K 

71 

219 

Mav  12 

do 

^ 3.10' 

P4> 

71 

231 

do 

3 , 50 

140 

215 

Jiim*  2S 

do 

3. 00 

70 

71 

141 

.\iipjf*t  4,  . . 

K.  S.  Ihi'^lcN 

2 55 

13.  1 

72 

\5 

(tcloU'r  U 

. W . K Martin  

, 2,  31 

2 0 

01 

«d 

Dm-mlwr  2s  . . 

<lo 

3.  h5 

270 

74 

;kV) 

Ihiilif  (jnqt  tuiqht.  in 

fat . of  Santa 

Ana 

fiinr 

mar 

.\fiiitain.  ('ol. 

for 

Day.  Jan.  K«d*. 

Mur. 

Apr, 

May, 

.lum*. 

July. 

.Vug.  S»>pi.  Oct. 

Nov- 

1M-. 

1... 

1.3  1.3 

1.0 

3 0 

3. 1 

4.0 

.1.0 

2. 0 2. 3 

2.5 

2-3 

23 

■> 

1 . .3  1.3 

1.0 

3,4 

3. 0 

3.5 

3. 0 

2. 0 , 2.  3 

2.5 

2.3 

2 3 

3.  . 

1.3  1.3 

1.7 

:i.3 

2.  0 

3. 5 

2.0 

■>  5 * 2 3 

2-5 

2.3 

2 4 

4 . 

1.3  1.3 

1 (i 

3.  4 

2.  0 

3.  3 

2. 0 

2.  5 1 2.  3 

2.5 

2.3 

2 7 

5. 

1.3  1.3 

1.5 

3,  4 

.3.  (i 

3. 3 

.TO 

2.  4 2.  3 

2.5 

2.  3 

- ■ 

0. . 

1.3  1.3 

1.5 

3.  .3 

3.7 

;i3 

:tt) 

2.  4 * 2 . 3 

2.5 

2.3 

2 .1 

7 

1.3  1.3 

1.  4 

3.  2 

3.  4 

:i2 

TO 

2.  4 2.  2 

2-  5 

2.3 

2 3 

S... 

1-3  1.3 

14 

3.  1 

3.S 

3.2 

TO 

2.  4 2.  2 

o r. 

2.3 

2 3 

i| 

13  1.3 

1 4 

:i.  0 

3.S 

3.  2 

2. 0 

2 4 2.  2 

2.5 

2.3 

23 

10.  . 

1..3  1.3 

I 4 

3. 0 

3.S 

3.2 

2.4  2.2 

2. 5 

2.3 

2 3 

It  . 

1.3  1.3 

1.  4 

3.0 

3.  S 

X 4 

2.  t* 

•>  4 •>  o 

2 5 

2 3 

23 

12  . 

13  1.3 

I ..  !i 

2.  0 

3. 

3.  2 

2. 0 

Zi  1>.  2 1 

2.5 

2 3 

5.2 

1.3.  . 

1,3  1.3 

4.5  , 

2.  0 

3.0 

3.2 

2.0 

2.0  2.2 

2.  5 

2.3 

T2 

14. 

13  1.3 

1 1 

3,  0 

3.  4 

3.2 

2.0 

2. 0 1 2.  2 ' 

2. 5 

2 3 

20 

15.  , 

l..{  1.3 

.3.0 

2. 0 

3.  3 

X* 

2. 0 

2..l| 

2.5 

2 3 

23 

H.,  . 

1.3  1.3 

.VO 

2-  0 

3.  3 

3.2 

T 0 

2.0  2.3  1 

2.5 

2 3 

24 

17  . 

13  1.3 

4 15 

2.  0 

3,  2 

3.  1 

2. 0 

■.»  0 ' 2.  3 

2.5 

2 3 

2 4 

IS-  . 

13  1.3 

3.7 

2-  0 

3 2 

3. 1 

2. 0 

T 0 1 2.  3 

2.5 

2 3 

■>  *» 

10  .. 

2 1 1.3 

3 15 

2 0 

3.  2 

3.  1 

2.  K 

2.  7 2.  3 1 

‘2.  .5 

23 

2 2 

•yi. . . 

2 2 1.3 

3. 25 

3. 0 

3.2 

3.  1 

2.  S 

2.0  1 2-3  1 

2.5 

23 

20 

21  . . 

1 7 1.3 

3.  15 

3,  5 

3 2 

3. 1 ’ 

2.7 

2.  .1  1 2.  3 1 

2.3 

2.3 

2 0 

•n 

1 .7  1.0 

.3,  1 

3,  s 

3,  4 

3.  1 

2 S 

2.  4 i 2.  5 1 

2.3 

2.3 

1..7  2.0 

3. 07 

3. 0 

3.  .7 

3.  1 

2.S 

2. 3 1 2. 5 1 

2.3 

2 3 

20 

24 

1.1  2,tl 

4.0 

.3,  0 

3.  5 

3.4 

2. 0 

2. 1 1 2.  .1  1 

2.3 

2 3 

20 

14  2.0 

4 0.7 

3.7 

3.2 

3.  1 

2. » 

2. 0 1 2.  5 , 

2.3 

2 3 

20 

13  2 0 

5 S 

3.7 

3 2 

.TO 

2.  S 

1 1 
2.3  ‘ 2.5, 

2.3 

2 3 

20 

1.3  2.0 

5.2 

3.  1 

3.  3 

3.  1 

2.  s 

2.3  2.5  i 

2.3 

2.3 

T2 

2s 

1.3  2.0 

4,0 

3.  3 

4,0 

3.  1 

2.7 

2.  3 2 5 1 

2.3 

2.3  , 

3 5 

"1 

1.3 

4 li 

.3.  M 

4.  4 

.1.(i 

•>  7 

2. 3 1 2.  ."i 

2.3 

2.3 

35 

;i0  . 

4.3 

3.  S 

4.3 

3.0 

*>  7 

2. 3 ( 2. 5 1 

2.3 

23 

21 

31... 

‘ 1.3  

4.2 

4.0 

2.0 

•>  1 

2.3 

2S 

i 
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Ilaily  discharge,  in  second-feel,  of  .Mentone  Pouer  Comjmny''  canal  mar  .Mentone,  Cal., 

for  i;m. 


I)«>-.  ' 

Jan. 

Feb. 

.Mar. 

Apr. 

May. 

June. 

..08. 

Si'pt. 

Oct. 

Nov. 

Doc. 

1 

M 

32 

51 

0 

70 

71 

71 

72 

63 

64 

67 

62 

•» 

33 

.12 

48 

.56 

71 

66 

66 

72 

.58 

64 

61 

3 

34 

32 

4H 

55 

71 

70 

72 

58 

64 

liO 

70 

4 

34 

32 

43 

71 

71 

71  ' 

72 

»i3 

63 

62 

71 

h 

34 

32 

5G 

56 

71 

70 

71 

72 

fv1 

6.1 

04 

71 

6 

34 

35 

52 

.12 

71 

70 

72 

63 

(U 

(i6 

72 

T 

34 

ai 

51 

65 

71 

70 

71 

71 

fMi 

61 

66 

67 

S 

34 

35 

.’iO 

70 

70 

70 

71 

68 

(>4 

61 

56 

(O 

y ’ 

M 

44 

.'41 

70 

72 

70 

71 

70 

63 

61 

to 

60 

10 

M 

41 

68 

71 

70 

71 

62 

61 

to 

68 

11 

42 

40 

73 

66 

70 

71 

(>2 

61 

to 

61 

12 

34 

52 

43 

74 

71 

70 

71 

71 

62 

61 

to 

59 

13 ' 

.>9 

40 

74 

Crfi 

71 

71 

71 

59 

61 

58 

74 

14. 

V. 

.V) 

27 

66 

63 

71 

72 

m 

61 

54 

72 

ir> 

n 

«.i 

4:1 

66 

f4i 

71 

72 

thl 

61 

57 

72 

Hi 

44 

t'i2 

49 

fif. 

»1 

72 

63 

61 

54 

65 

17 , 

■t; 

(>4 

0 

(M 

(K'l 

70 

71 

45 

.58 

61 

54 

m 

37 

51 

11 

68 

68 

70 

42 

58 

64 

56 

(V> 

10 

4‘.l 

35 

71 

70 

71 

71 

12 

56 

63 

56 

tl5 

» ■ 

37 

is 

44 

72 

70 

71 

■' 

72 

56 

63 

54 

59 

21 1 

4. 

43 

72 

m 

70 

72 

57 

67 

57 

59 

” 1 

M) 

m 

58 

71 

71 

72 

72 

54 

07 

.1.1 

.59 

37 

.18 

55 

71 

71 

71 

72 

52 

67 

53 

56 

24 * 

37 

5G 

71 

71 

71 

71 

71 

72 

52 

67 

53 

61 

2.T 1 

41 

55 

35 

70 

66 

71 

72 

72 

52 

67 

52 

59 

38 

53 

.14 

71 

66 

m 

72 

70 

52 

67 

52 

76 

2! 1 

35 

51 

71 

tA 

t>4 

72 

70 

59 

Ii6 

.59 

74 

2H.. 

:b 

49 

.5.5 

71 

0 

71 

72 

66 

6*2 

m 

56 

74 

•■1 

:t3 

34 

71 

66 

71 

72 

lit) 

63 

68 

57 

74 

3D 1 

33 

21 

71 

72 

31 

33 

27 

(i4 

72 

til) 

74 

1 

.Monthly  discharge  of  Santa  Ana  liiirr  near  .Mentone.  t'al.,for  I'JOil. 
(l)raiiia>!r  ur«‘M.  tH2  s(|imn*  tnil<*8.| 


1 Dischaigi*  in  wvontl-fwt. 

KiiiwtlT. 

1 Total  in 
acrt'-fpct. 

Month. 

1 Maxinmin. ' 

j 

1 

Minimum. 

Mean.  1 

JK-c.-ft.  wr' 
sq.  mile.  1 

' Depth  in 
inches. 

lanuan'... 

I8| 

14' 

4ti.S 

■2,880 

0.2.57 

' 0.30 

l‘cl*mar\' 

; 121 

33 

ti3.  1 

3.  .VO  1 

.347  1 

j ..'16 

March 

2. 440 

.51  , 

.530  1 

1 .T.MiflO 

2 91  1 

1 3.  ;i6 

April 

4ft5 

I8t»  I 

274 

1 Iti.iOO  1 

I..50 

1 1. 6/ 

.Mav 

.Vtti  1 

lti.3 

2V> 

' 1.1.  100 

' 1.35  ! 

l..Vi 

.him* 

3.8) 

i:t5 

172 

10.200 

, . 94.5  1 

1.1X5 

July 

140 

00 

119 

7.320  ! 

75 

August 

m 

ti7 

80.5 

4.9.V)  1 

: 442 

.51 

S'^ptcmlwr 

1 74 

•58 

t*4.  1 

3.810 

1 . 352  : 

,.39 

• tetober 

(it* 

71.  4 

4.  .390 

! . :«i2  1 

. 45 

Novemltcr 

[ 60 

.54 

to.  3 

3.  .590 

,.331  1 

.37 

I>eccmber 

1 8.50 

.Vi 

Ml 

ti.820  i 

1 .610 

, 70 

The  year 

2. 440 

1 

:«1 

1.53 

iM.oro 

. H41 

11.47 

Note.— The  discharg*'  includes  that  of  the  Montono  Power  f’ompany’H  canal.  Discharge's  for  the 
river  wore  obtained  from  niting  tables  covering  short  pcrioels  of  time  on  account  of  the  constant 
change  in  chanmd.  Values  are  mir. 


S E E PA  is  K M E AS  I : R E .M  K NTS . 

In  the  vicinity  of  Colton  and  San  Bernardino  lar<;e  quantities  of 
water  are  developed  in  addition  to  the  natural  surface  liow.  This 
water  is  used  for  the  irri};ation  of  land  in  the  vieuiity  of  San  Ber- 
8591 — IRB  213—07 6 
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SURFACE  WATER  SUPPLA',  1906. 


nardino,  Colton,  and  Riverside,  and  also  for  domestic  supply  for 
these  towns.  Much  of  this  water  returns  to  Santa  ^Vna  River  Wlow 
Riverside,  above  a point  known  as  Slover  Mountain,  and  is  again 
diverted  and  used  for  irrigation  on  the  lower  lands  below  Riverside 
a 'd  above  what  is  known  as  Riverside  Narrows.  Below  this  point 
there  are  still  further  diversions  which  irrigate  the  lower  lands 
along  the  river  bottom,  much  of  this  water  again  returning  to  the 
river  above  Rincon.  Measurements  were  made  during  the  summers 
of  1905  and  1906  to  determine  the  amount  of  water,  including  the 
natural  flow  and  developed  waU*r,  above  Colton,  Cal.  ^Uso  meas- 
urements w’ere  made  of  natural  flow  and  developed  water  below 
Slover  Mountain  and  above  Riverside  Narrows,  this  all  being  return 
water  from  irrigated  lands  on  the  higher  elevations.  Measurements 
were  also  made  of  diversion  ditches  and  Santa  Ana  River  below 
Riverside  Narrows  anil  above  what  is  known  as  tire  Auburndale 
Bridge.  The  following  tabulations  show  the  result  of  these  meas- 
urements, wdiich  were  made  by  K.  Sanborn,  of  Riverside,  Cal. 

Measurements  made  during  1905  are  contai.ied  in  Water-Supply 
Paper  No.  177,  pages  99  to  102. 

Sutural  flow,  in  aecond-frrl,  of  return  vutrr  to  Santa  Ana  Hirer,  compared  aith  drtrlopei 
iratrr  in  San  Bernardino  above  ('olton,  (\iL,  1900. 

[Mf'URiinMnciits  by  Kingsbury  Sanborn,  «*nginwr  Uivorsido  Walor  (’ompany.J 


Diitc. 

LoPHtimi. 

De- 

wlopi'd. 

Natural. 

Total. 

.Innr  

ibinihill  pumping  jiliint 

1.30 

August  ‘21 

...tio 

1.% 

1.3 

aoo 

.00 

Augiisi  

«ln 

.00 

.00 

Jiin«‘  

hlooniington  pumping  plant 

10.  .w 

1050 

0.70 

17D 

S<’ptumhT  ISi. 

<”iliziMis  WiiitT  (‘i>.  pumping  plan! 

1.50 

2.00 

1.50 

ICO 

..  '..b» 

180 

181 

1.90 

1.90 

■ 

2.00 

2W 

2.40 

3.4D 

3.50 

350 

.70 

.70 

Aiiciisi  

1.(0 

1.0) 

2.70 

170 

1.04 

LM 

.40 

.40 

Angu.Ht  -’4 

.70 

.70 

.00 

.011 

..  .clo 

.00 

.01 

.00 

.HI 

Angusl  J4 

.75 

Ta 

.30 

.9 

S*‘pt«‘tnUT  7. . . 

.do. . . , * ■ 

.35 

.9 

22.00 

8.30 

31.9 

S<‘pl»‘inlM‘r  7. 

38.00 

38.  (D 

8.30 

39 

.00 

00 

.05 

.06 

1.90 

1.90 

1.50 

1.50 

.52 

.51 

.48 

.« 

.00 

.00 

.00 

.00 

.60 

.60 

.70 

.70 

June  18 

Log.Hdun  A rarrvll  ditch 

.66 

.00 

!v-  Googk 


Di 


SANTA  ANA  RIVER  DRAINAfiE  KASIN. 
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Xaliiral  flow,  in  »ecomi-fu  t.  of  nlurn  notir  to  Sonta  .Inn  Uinr.  t om iiurnl  irillt 
water  in  San  Ji(Tnarilino  uhoii  t 'ollon,  t ill..  IHoi,  ( iiiillniK'il. 


Dati*. 


i.ocution. 


I).- 

vrlo|w  cl. 


Niiturul.  Totul. 


0<*t<>U*r24 • Logrdoti  A FarivII  <UU*h 

June  20 Lylk?  (’rrek  \Vat4*r  and  linprovtnivnt  (*<»  IMimpiti)' 

plant. 

Si»pteml>rr  20 do 

Jiim*  '2S [ Morryfleld  pm!ipin^<:  plant 

.Vuicust  24, . ../ do 

Jiin<M« MeK<'n/-io  diteh 

‘£i do 

Jiiiie'jx -I  MfOksA  l>ah-y  ditch 

.Vuj^iist  31 do ‘ 

Juh4‘22 1 McInlynMliti;h 

Septeml»cr  20.. do. 

June  2:< 1 OmnK»’  Land  and  \\  al‘*r  r.».  pninpiii^  pi. till 

Aufrii!*t  27 do 

June  20 1 Uivcnijlo  Highland  Water  r<».  pumping  pi. tni 

ScptemlaT  20 do 

Jam*  20 J Uiveraide  lligiilaml  Wal«  r<  o . Santa  .\na  Uiv.-r 

i3«*pU’nil>or  7 do 

June  20 1 Uanrheria  pumping  plant 

SeppUTiU  r 20  do , 

JutM'  14 1 ItalM-l  iliich 

Atigu.Ht  23 j do 

Jiin«‘  19 ' lliviTside  Water  ('»».,  nppTcniml 

.August  31 do 

JurH‘  23 1 Uiverside  WaU*r  t‘o.  mill  puiTiping  plant 

AugiiM  31 do 

June  20 Kiverside  WhUtCo.  (hiitn* 

AugUNt  31 do 

Juno  'JT$ UiverHido  Wat4*r  t'o.  Hume  pump  N«».  1 

Atifnidt  31 do 

June  2T* Uiver!tid<<  Water  fo.  Hume  pump  No.  2 

Augit.Ht  31 ' do 

Jiino2J* ' iiosodalc  Water  ((».  pumping  icliirit 

.Augu.'it  24 ' do 

Juno  19 1 Kogi-rs  pumping  plant 

Sopt4*niUT  7 do 

Juno  2.'i 1 Shay  or  Stout  Ihuu  ddeli 

August  23 1 «lo 

Juno  23 ' Swamp  tiiU’h 

August  29 do 

Juno  27. West  Riverside  3'«U-ijioh  W a l-  r < o.  piimpmg  pi. ml 

August  31 do 

Juno  22 Whithx  k ditch 

OetolNT  24 do 

O»'!ol>or24 Whiling 'lileti 

Jiim*  20 • Ward  and  Warnai  diteh 

Si’ptoniU'r  7 <lo 


(MNI 

uu 
. ii 


.(HI 

.no 

3. 141 

1..  lu 

1.. 5U 

2 IKI 
l.lHl 


2.  '.HI 
il.  (k** 

.no 

.IN) 


.(N) 

.(N) 

..’4) 

.IN) 

1.14) 

2.  40 


h.  .'41 


U.IN) 


.00 
. (M) 
IH.'.H) 
i;  10 
.11) 
.(M) 


2.  ,‘4) 


.11) 
.11) 
.’Is.  *4) 
■Jit. 


10.  70 
.111 


.11) 

.24 

.(>1 


. (H) 
.(Ml 
.(H) 
10 
.(Ml 


n.(H) 

.(X) 

.IN) 
. NO 
.79 
. uo 
.00 
hi  ‘H) 

17.  II) 

(H) 
.11) 
.(1) 
.11) 

3.  Ml 

0.  HI 
4 311 
(i.  11) 
2 1)0 

1. '.l) 
.11) 
.11) 

41  .4) 
.X).  ID 
.11) 
.11) 
10.  70 
.11) 
IK) 
ID 
.ID 

(I) 
..*4) 

ID 

1.14) 

2.  40 
.<11 
.21 

. so- 
. 04 
O (Ml 
(1.  .*4) 
(D 
.ID 
(D 
10 
.0*i 


Return  unUra,  in  sn'oml-fat.  in  Sun  /i>iniu>/ino  I'u/Zm/  fnlnn-  Shmr  Mnnnioin  and 
ahinr  HinrsitU  Sarnnrs. 


[Meaaurotiients  hy  KingsOury  Satilmrn,  otigiras-r  lli^er*i|'l^•  Waler  (‘ompiim  ,| 


I>Ht4>. 


I.(M-ation. 


\e|o|Hd. 


Nahir.il. 


June  27 j 

August  28 ^ 

June  29 1 

Beptenibor  7... I 

June  29 1 

September  7...| 
June  29 j 

September  3... 

June  26 

September  3... 

June  23 

September  3. . . 

June  29 

September  13.. 

Jam  27 

-I. 

Auguft  28 

June  29 

June  30 

September  13. 

June  30 { 

8^)tember  13..' 


.\lvitn*l!  ditch  at  hejulgitlr.  east  end  of  WrsI  Ki\iTsid<‘ 

Bridge ^ 

do ." 

Cuttle's  pumping  plant 

do 

CiUUoniiu  Orange  Co 

do ..  . 

Evans  Island  .Iaiis«*ii  *liteh.  und»  r ••n«l  of  Wfst 
Rlvorsido  Bridge. 

do 

Evans  ditch  near  count  v line . , 

do 

Evans  Well  ditch.  Santa  .Vna  slns  t 

do 

Evans  pipe  line  to  Chitm  garden  at  heuduorks 

do 

Evans  mimping  piaiil  l.iiD  fe«  t Noiith  of  weNt  eml  of 
West  Rivor.sido  Bridge. 


Evans  Jurupa  pumf»ing  plant . . 

Ferris  Gallagher  ditch,  near  headw«*rk'* 

....do - 

Gallagher  ditch,  near  headworks. 

.....do 


2.  -’4) 
2 V) 
I Jii) 
1.40 


3.<D 

Vt 

ID 


.V  20 


.'1.  (D 


ID 

-ID 

1. '.D 
. ID 

(U 

.(D 

.ID 

2.  7t) 


2 'D 

3 j:> 

. 7i  > . 
.ID 


Total. 


20 

.VIH) 

2 '41 

2 .'4) 
t .«) 
1.  0 
(D 

(HI 

1 (D 
ID 
ID 
00 
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sniKAt  K WATKU  Sl'PI'LV, 


Ritiirn  vaUrs,  in  tui(}nd-fni.’‘in  Snn  licrnardinv  i'ullfy  bflow  Sloirr  Mountain  atuJ 
above  liiversidi  .\’arroin>\  I9(>fi  I'onlinuod. 


I 

, VOlOpfMl. 


NatunJ. ' ToUi. 


Juno  

Sopu*nit>er  3. 

Juno  'It 

8*?ptrml>er  3. 

Juno  jJ9 

7. 

Juno  

SeptoniU^r  3. 

June  21 

BoptoinU  r -1> 

Juno  2<» 

Sopt**ii»U*r  7. 
.VpU'mtK-r  13 

Juno  2r> 

SopU'mlHT  3. 
Juno  27. . . . 
Aujfusl  2S. . . 
June  H . . . 
8<‘pU'mlNT  3. 

-him*2»* 

S*‘ptomlM  r 3. 
Juno-'W..  . . 
SopU‘iiil>»‘r  13 


Jiini^A  pumpiTifc  plant  to  niipply  HuInrJoux  Oitch | 

i/Dwof  raniil.  Klvorsnln  WatorC'o j 

. . . -flo 1 

PoihI’s  pumping  plant i 

do I 

ltul>idnux  dlU'h  at  moa«urtng  l>ox ' 

.<io 

Hivomiil**  I’owvr  t'o.  canal  at  JVdIey  cmsaing 

do 

Uivint^  l.urjd  Co.  pumping  plant  No.  I 

-do 

Kivino  lauul  Co.  pumping jilant  No.  '2 ! 

Smith  or  K\  ans  ditch  1 mile  ln*low  Ulvcraidc  t'otinly  Uno.’ 

. .do 

SoquHl  diUh  at  inUikc i 

.do ' 

Spring  nrt>ok  pumping  plant  at  weir  at  end  ot  main  . . . ., 

.do  ....  . . 

SpuHiHlitown  pumping  i>lant  at  uidr  at  end  of  main . . . , 

. . .do. I 

/dnimerniari  piix-  line 

...  .do 


2.30 

5.20 


1.30 

2..W 


.80 

.n> 

.83 


.00 
.00 
OX) 
.uo  . 


3.10 

.00 


4.« 
2.00 
27.70  ! 
35.00  . 


1.70  • 
.00 
&60 
5.30  > 


Z20 

.00  ! 


130 

lA 

IX 

.K 

L» 

im 

190 

17.70 

3109 

.» 

.70 

.83 

L70 

.W 

ICO 

130 

.00 

.00 

leo 

.GO 

130 


Disrhanje  iuf  atutmin  ntn,  in  stnmd-fa  I . of  rnnais  brfin  t n Ritrrsidt  Xarrous  and  thr 
Atdmrndah  liridijv  inirimj  thrir  aourn  in  Santa  Ana  liirrr, 


I.otuitiou. 


; Pi.s'harp' 


Jniu*  21 1 Caslilf*  ditch  near  intake 

Si*pienil»er  29 do 

.lime  21 i l»urki'*‘  dit<  li  at  .\iilMirmlah*  roml  erosning 

Sl'pU'inUT  Jt*. do 

.luue  21 1 Fuller  ditch 

S«*pt4‘nilMT  LtC  . . .d<» 

June  21 1 <ii[!il:in'l  'lilcdi  at  Aiihurmlah-  road  crosMiiig 

.^•pteinlMT  29  ' . . .do . 

June  21 Newion  ditch  near  intake. 

Si’pleinluT  2tC  V .do. 

June  21 Ne>^UTry  «!itch  at  Auhiirndale  road  eros>ing 

Si'pti’mlNT  2t» do 

June  21 KoN-rt.Hor  !.<•< iay  ditch  near  intake,  .‘^uTila  Ana  Uivcr 

.Si’plefnU-r ’Jt*. ...  . .do 

June  21 \\  ilhur  <iilch  at  ftop-rs  pijK*  ln*stle  crossing.  .'4anta  .\na  Kiver 

.'4ept4'inl'»T  29 do 

.Mine  21 Santa  .\na,  Kiveral  .Snlmrndale  llridge 

S<»plenii*»‘r  29 do... 

Jun'*2l Santa  Ana  UiM'rat  .\uhurndah*  liridgi',  nx'luding  <lilehes 

S*’ptcmlnT  2?* .do 


0 III 
.00 

3..yi 
12  Til 
ti.T(l 

. ir 
..XI 

.w 

.on 

I.IO 
2 »0 
i.:o 
nil 

.1^  no 

hi  rii 
.•iT.tt- 


MISCKU.ANKOIS  MKASIKKMKN  TS  IX  SANTA  ANA  KIVEK  DUAINAT-K 

IIASIN. 

Tlic  followiiij;  is  ii,  list  of  iiiisc’cllaiu'ous  (iisrliiirfu*  im'Hsiin'iiu’ni.' 
iiiiidc  ill  the  Santa  Ana  Itivor  drainage  basin  (inrini;  ItlOf). 

Ciilth  Ciinijon  (’rcik  nair  (iUn  UtUn,  CiiL — This  stream  is  a trilui- 
tarv  of  tlic  Santa  Ana  River.  A measurement  was  made  Jul.v  H>- 
lOIIC),  at  tlie  diversion  weir  in  tlie  eanyoii: 

lliveision  o\'it  \v<-ir,  1.1  s(*<’oinl-f(‘<-l ; wustf  hclow  wrir,  2.1  sevond-fc-t ; total  tlov 
of  I’rock.  2,2  i*ccoiui-foo| . 

Ctijon  Creth  mar  Ktnihrook.  Cal. — 'Phis  stream  is  a tributar}'  "f 
i.ytle  Crt'ek.  A ineasiirement  was  made  .Inly  10,  ItKlO,  in  the  canyon 
at  Kei'iilirook : 

Wiilih.  (fid;  urea.  stjuarf  Ifid ; tlischargf.  ll.Il  .sfcoml-lfcl. 
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Chino  Creel-  near  Rincon,  Cal. — This  stream  is  a tributary  of  Santa 
Ana  River.  The  following  measurements  were  made  during  1906,  at 
the  wagon  bridge  at  Rincon  road  cros.sing,  one-fourth  mile  above 
junction  with  Santa  Ana  River: 

June  25:  Width,  3 feel;  area,  1.5  .oquare  feet;  diseharKP,  3.9  aeeond-feet. 

Aii);a<31:  Width,  3.5  feel;  area,  1.3  square  feet;  diwliarge,  2. (i  second-feet. 

Xovend)er  7:  Width.  5.5  feet;  area,  6.2  wiiiare  ft-et;  discharge,  10.3  wcond-feet. 

Deril  Canyon  Creek  near  Irvinyton,  Cal. — This  stream  is  a trihutarv 
of  Santa  Aia  River.  A measurement  was  made  July  14,  1906,  at 
the  mouth  of  the  canyon; 

Width.  I h-et;  area.  2,4  .“<iuare  feet;  diss'harge,  5.2  .secoii<l-feet. 

East  Tipin  Creek  near  Arrowhead  Springs,  Cal. — This  stream  is  a 
tributary  of  the  Santa  Ana  River.  A mea.surement  was  made  July 
14,  1906,  in  the  canyon  above  the  canal  diversion: 

Width.  2 feet;  area,  1.8.s<iuare  feet;  dis<’harge,  2.7  second-feet. 

Lytle  Creek  near  Rialto,  Cal. — This  stream  is  one  of  the  princijial 
tributaries  of  Santa  vVna  River.  A measurement  was  made  July  16, 
1906,  at  the  head  of  the  I'ontella  Development  (’ompany’s  canal  at 
the  mouth  of  the  canyon; 

Diversion  «»ver  weir.  25. -4  wa.ste  Delow  weir.  50  neenml-feet;  lolal  llnw 

of  creek.  81. -J  ne<'ond-feet. 

Santa  Ana  River  near  Rincon,  fVi/.  — The  following  measurements 
were  made  iltiring  1906,  at  the  Rincon  wagoti  bridge,  at  the  lower 
end  of  the  San  Bernardino  Valley  and  at  the  head  of  the  lower  Santti 
Ana  Canyon.  The.se  measurements,  with  the  addition  of  ihose  of 
Chino  Creek,  show  the  .total  discharge  of  Santa  Ana  River  below  all 
diversions  in  the  San  Bernardino  \’alley,  and  show  the  amount  of 
water  u.sed  for  irrigation  in  the  vicinity  of  Orange,  Santa  .Vna,  Ana- 
heim, and  Fullerton,  Cal.,  diversions  being  made  below  this  jioint  of 
measurement ; 

June  23;  Width,  -17  h'Ct;  area,  10  s<iuar(“  feet;  duscharge,  82  second-feet. 

August  3;  Width,  47  feet;  area,  33  square  feet;  discharge,  .56  second-feet. 

Xoveinher  7:  Width,  43  feet;  area.  45  square  feet;  disi  hargi-.  !M  second-feel. 

Waterman  Canyon  or  llV,sf  Twin  Creek  near  Arrmvhead  Springs, 
Co/. —This  stream  is  a tributary  of  Santa  Ana  River.  A mea.sure- 
ment was  made  July  14,  1906,  at  the  crossing  on  the  road  to  Water- 
man Ranch  near  the  mouth  of  the  canyon; 

It'idth,  4.7  feet;  area,  3.6  sejuare  feel;  discharge,  4 second-feet. 

.SAX  GABUIKI.,  ItlVKIl  DU.VIXAGK  H.VSIX. 

l)E.St’RlPTION  OF  BASIN. 

San  Gabriel  River  rises  in  the  Sierra  Madre  Mountains  and,  flow- 
ing in  a southwesterly  direction  through  the  San  Gahriel  and  Los 
Angeles  valleys,  discharges  its  waters  into  the  Pacific  Ocean  near 
Long  Beach,  Cal.  In  the  upper  reaches  of  this  basin  there  are 
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nuiiuTous  tril.utiirips,  whicli  liave  tlieir  stnirct*  in  tho  liigher  elova- 
tions  of  tlip  Siprra  Miulre  Runwc.  Tlip  topography  in  the  upper 
reaches  of  this  basin  is  rough  and  rugged,  with  deep  and  narrow 
canyons,  while  on  the  lower  elevations  the  eountrA'  is  rolling,  with 
large  areas  of  valley  land.  The  formation  on  the  higher  mountain 
elevation  is  of  granite,  with  a light  soil  covering,  with  sparse  timber 
growth.  As  one  approaches  the  middle  elevations  the  covering  is 
hnish,  with  scattering  timber,  while  in  the  foothill  eountrA^  them  is 
nothing  but  a growth  of  grass.  The  gaging  station  on  this  stream 
is  located  at  a j>oint  where  the  stream  leaves  the  higher  mountains 
in  the  vicinity  of  Azusa.  Below  this  point  the  river  enters  the  San 
Gabriel  N'alley,  where  th(‘  stream  has  a comparatively  light  grade, 
the  bed  being  cojnj.osed  of  bowlders,  gravel,  and  sand,  in  which  the 
water  <|uickly  disa]>p(“ars,  exce|.t  in  times  of  flootl  discharge.  The 
waters  of  this  stream  again  appear  on  the  surface  at  the  lower  end 
of  the  San  Gabriel  \"all<‘V,  at  the  point  of  discharge  from  the  foothills, 
where  an  obstruction  to  the  umlerground  pa.ssage  forces  the  water 
to  the  surface,  on  which  it  Hows  for  a short  distance  and  again  di.s- 
a|)pears  in  the  sands  of  the  Hat  country  below  the  foothills.  The 
entire  How  of  this  stream  during  the  summer  months  is  diverted  at 
a point  about  o miles  above  the  gaging  station  and  is  u.sed  for  power 
pur]>oses  at  the  mouth  of  tin*  canyon.  From  this  point  it  is  carried  in 
ditches  and  usial  for  irrigation  in  the  San  Gabriel  Valley.  The 
water  is  again  diverted  where  it  apiiears  on  the  .surface  at  the  lower 
cTul  of  this  valley  and  is  used  for  irrigation  on  the  lower  levels  below 
this  point.  The  mean  j.recipitation  in.  this  basin  varies  from  1.5  to 
30  inches  and  is  principally  in  tlu'  form  of  rain.  On  small  areas  in 
the  higher  mountain  elevations  the  j.recipitation  is  in  the  form  of 
snow,  which  melts  in  th<>  early  spring  months. 

SAX  (iAmtim.  RIVER  ANU  ( ANAI.S  NEAR  AZT'SA,  CAE. 

Owing  to  tlu' numerous  diversions,  it  has  l.een  diHicult  to  obtain 
accurate  discharge  measurements  at  Azusa,  but  during  189S  the  San 
Gabriid  KIcctric  {'om|)any  comj.leted  its  system,  and  measurements 
are  now  obtained  with  greater  ea.se  and  hence  with  greater  accuracy. 

Th<‘  head  woiks  of  this  company  are  located  about  6 miles  above  the, 
mouth  of  ilu'  canyon.  'I'he  water  is  carried  around  the  left  side  by 
a scries  of  tunnels  and  conduits,  and  a head  of  41)0  feet  is  ol.tained 
w here  till'  elect  rii-  power  is  generated.  ^Veirs  are  placed  on  the  con- 
duit of  lh<‘  electric  company  and  tin'  water  is  mea.sured  at  this  jioint. 

The  ca|.acily  of  the  coiulnit  is  .so  .second-feet. 

'rii(>  cable  and  gage  are  locatc'd  about  1 mile  from  iVzusa.  During 
the  .season  of  low  water  for  a period  of  from  six  to  eight  months  the 
canals  above  the  station  divert  the  entire  How  and  there  is  no  run- 
ning water  at  the  station.  The  total  How  of  the  river  is  obtained 
by  adding  the  daily  dischargi'  for  the  river  to  the  figures  for  the  cor- 
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responding  dates  for  the  canals.  The  conditions  at  this  station  and 
the  bench  marks  are  described  in  Water-Supjily  Pajx*r  Xo.  177,  page 
104,  where  are  given  also  references  to  publications  thut  contain  data 
for  previous  years. 

wfwtun  mnitJt  of  Snji  (iahriti  and  canaU  tuar  jUusa.  (\d..  in 


lIydro4trapher. 

Oajco 

lialXlit. 

Dlfiohan^. 

Kiver. 

(’anal. 

Total. 

Feet. 

Sec.fi. 

Sre.-ft. 

Sec.  ft. 

JanrKUT  W 

M.  P.  Deeeou 

3.^ 

375 

0 

375 

lin 

1.  70 

3 .«* 

Fcktruary  15. . . . 

do.,.. 

2.70 

tvo 

15 

Febmarr  IS. . . . 

.....do 

2.70 

00 

15 

K4 

Marrh  12 

ii.i 

Uwrh  13 

do 

5.40 

2.s;«) 

74 

2,</« 

Hard}  14 

do 

4 40 

1,210 

74 

1.2H) 

March  17 

do 

5.28 

2,100 

7S 

2. -270 

Manh  17 

do.... 

5. 15 

2. 140 

78 

2. 220 

U«Gj  18 

do... . 

4,70 

1,440 

7S 

1,520 

Manh  21 

do 

4.00 

WiO 

72 

Uaitti  21 

do 

4 (M) 

riS8 

Mart'^h  Si 

do.... 

5.  10 

76 

1.  4t>U 

April  4 

do.... 

4., 

lO 

757 

76 

Ki3 

Aprfl  1^1 

do 

3.80 

:m 

7,; 

470 

AjirtI  18 

3-bO 

4Si 

76 

5)2 

May  11 

do 

3.30 

200 

76 

2HS 

MaV  11 

do 

3.30 

212 

7ii  1 

2x8 

Ju^  1 

do.... 

3.55 

202 

7.1 

346 

luoe  1 

do 

3.5Ti 

273 

.54 

327 

June  2B 

C.U.  Loe. 

2.00 

157 

76 

233 

July  30. 

W.  D.  ('lapp 

2-20 

25 

7b 

iOl 

December  28  . . . 

W.  B.napj)  and  U 

8.  HawU*y 

5.30 

1,500 

76  ; 

1,580 

Daily  gage  height,  in  fret,  of  San  Oabriti  Rirer  near  Aznsa, 

fal. 

,/(jf  lUOO. 

Day 

Jan. 

Felt. 

Mar. 

Apr.  May. 

June. 

July.  Aiip. 

Dec. 

i 

4.  s 

3.  4 

2 \ 

4 7 

3.  4 

3. 0 

2 



\ 1 

•> 

4 



4.5 

3.4 

3. 5 

2 

7.5  1 . 0 

h. 

2 7 



i 

4 4 

3.  4.5 

3.  1 

7 

3.  4 

2 

■j 

7a!  7 

S.  

3.  4 

3.  3 

7 1 17 

9 

3.  4 

3 3 

o 



10 

4.2 

3.  4 

3.2 

2 

11 

4.2 

3.  4 

3.2 

•} 

12 

•] 

U 

'»  7 

3.3 

14 

•1  ~ 

4.  :c» 

3,  3 

15 

■1  7 

4.5 

AH 

3.  1 

16 

O ~ 

4.S 

3.0 

3.3 

3.  a'» 

.. 

i: 

.> 

2.  1 

IS 

AH 
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3 2 

■1 

- F, 
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3.0 

.) 

•^F 

20 

2.0 

FF, 

21 

1.0 

4. 3 
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3.2 

2. 0.5 

o 

2.3 

2.3 

« 4. 1 

3.  t> 
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2.  *.C> 
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2.0 

2.  0 

4. 1 

3.2 

2. 0 

<> 

- 

24 

1.7o 

i.O 

5.  15 

3.  r> 

3.  1 

■» 

1.0 

1.0 

3. 

3. 0 

•) 

, 

l.S 

3.5 

X. 

.... 

27....  

V.v, 

2^...  

3.7 

4.M 

2. 05 

2 3 

5. 2 

29 

3.5 

2. 0 

•t 

3.8 

3).. 

h.  1 

3.  4 

<> 

3 5 

31,. 

.*•,  1 

3.  7 

;» 

15  

3 2 

Note.— Th«*  river  witt*  dry  Jammry  1 to  mmarv  2»'.  to  February  12,  Fcbniary  27  to  March  3,  March 

^ to  ii,  Auguat  16  to  December  11.  and  Deceml>or  2i  to  2U. 
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SURFACE  WATER  SirPPI-Y, 


Daily  dtacharge  in  Kcvond-Jett  of  San  (iabrifl  ('aiiah  mar  f'al  ,/or  I9(t6. 


Day. 
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76 

27 

. • 61 

73 

78 

76  76 

76 

70  1 

60 

43 

Mi 

76 

28 

. .1  .57 

76 

78 

76  76 

76 

7« 

59 

43 

.38 

4.5 

76 

•29 

•W 

76 

76  53 

76 

59 

42 

38 

4.5  , 

7ti 

;io 

54 

1 "6 

76  48 

76 

1 76 

1 58 

42 

38  j 

4.5 

1 76 

31 

hi 

76 

:i8 

1 

1 7S 

i 1 

1 1 

1 

i 1 

Monthly  dlurharyr  of  San  (fnhrifl  Diirr  mar  Azam,  i'nl.,for  DHKi. 

(Dmiiiugc  an‘a,  222  .Hquan*  miU'S.] 


i 

Discharge  in  «'cond-fe«'t. 

Uun-olT. 

Month. 

Maximum. 

1 

Minimum.  | 

Mean 

Total  In 
acre-f«'<‘t. 

j 

Sec. 

-ft.  per 
mil(b 

IK*pth  in 
inches. 

Januar\’ 

441  1 

;« 

, (». 

1 

4.190 

0.;W7  i 

0.35 

Februar>' 1 

92 

47 

68. 

1 

3.780 

..w 

.32 

March 

9.430  1 

1 56 

2.160 

1.33.  IXM) 

9.73 

1 11.22 

April 

1.110  ! 

321 

578 

34.400 

2.  GO 

1 2.1X1 

M'av 

1.110  1 

1 251 

342 

21.(XN1 

1.54 

' 1.78 

June 

364  i 

204 

•262 

15. 

1.18 

1 1.32 

July 

•ja5 

97  , 

1.5.5 

9..5:» 

.698 

.81) 

.\ufriist i 

93 ; 

57 

72. 

8 

4.480 

.3-28 

' .38 

Scptenil»*r 

.55 

42 

47. 

7 

2.840 

.21.'; 

1 • 24 

Octolter 

42 

38 

39. 

8 

2. 450 

.17^ 

i -21 

NovemlxT 

47  1 

i •■<7 

40. 

4 

•2.  MXi 

.182  ' 

' .20 

I>eceml)er 

l.WXJ  ! 

45 

188 

11.600 

.847  ' 

.98 

The  year.T 

9.410  1 

I 

.235 

'245.  UX) 

1 20.70 

1 

Note.— Thow*  incliirl<‘  tho  water  in  the  raiials.  The  diM'hargi'  of  the  river  has  Wn  obtained 

from  ratini?  taijIesooveriiiK  shf>rt  imticmIs  of  time,  on  account  of  the  constant  chang(‘  in  channel.  Values 
an‘  fair. 


LOS  ANCKLKS  IMVKK  DUAINAGK  JiASIN. 

nEsruii*Ti()X  OF  basin. 

Los  Angelos  River  is  fonned  by  Tujunga,  Paeoima,  and  other  small 
creeks  which  have  their  source  in  the  Sierra  Madre  Kangt*  of  moun- 
tains to  the  northeast  of  (he  city  of  Los  Angeles.  Thes<>  streams  leave 
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LOS  ANOKLES  HIVER  DRAINAOE  liASlN. 


8‘.» 

llip  mount iiiiis  at  a point  about  25  miles  above  the  city  and  enter  tlie 
comparatively  Hat  country  of  the  San  Fenmndo  Valley,  where,  excc])t 
in  times  of  excessive  flood,  the  waters  disappear  in  the  sand  and  "ravel 
washes,  to  rcajipear  at  the  lower  end  of  this  valley,  where  a secondary 
ran"e  of  hills,  extending;  from  east  to  west,  forces  them  to  the  surface 
to  form  what  is  known  as  Los  An"eles  River.  Below  this  point  the 
river  di.scharoes  through  the  flat  country'  of  the  Los  Angeles  Valley, 
linally  entering  the  Pacific  Ocean  near  the  town  of  Long  Beach,  ('al. 
During  the  .summer  months  the  entire  flow  of  Los  .\ngeles  River  is 
diverted  at  a point  aljout  5 miles  above  Los  Angeles  for  the  su]>ply  of 
the  city,  oidy  a small  amount  of  water  passing  this  point  exce])t  during 
Hood  discharges.  'Phe  topography  is  rough  in  the  upper  reaches  of 
this  drainage  basin,  the  streams  flowing  in  deep,  narrow  canyons.  In 
this  portion  of  the  basin  the  formation  is  of  granite,  with  good  soil 
covering  and  light  timber  and  heavy  hru.sh  growth.  There  is  a con- 
siderable area  of  foothill  country  within  this  basin,  lying  between  the 
ha.se  of  tlu“  Sierra  Ma<lre  Range  and  the  Los  Angeles  Valley,  which 
has  a light  covering  of  brush  and  grass.  'Phe  soil  of  the  San  Fer- 
nando Valh'y  consists,  princi])ally,  of  river  wash,  coarse  sand,  and 
gravel,  e.xcept  along  the  bas(*  of  the  mountains  and  foothills,  where 
the  soil  is  of  good  dc(>th  and  is  under  a high  state  of  cultivation.  The 
■soil  of  the  Los  Angeles  Valley,  below  the  city  of  Los  Angeles,  consists 
of  a light  sandy  loam  and  is  umler  a high  stale  of  cidtivation.  'Phe 
mean  ])recipitation  throughout  the  basin  is  from  15  to  30  inches  and 
falls  in  the  form  of  rain,  (>xc(‘pt  on  small  areas  on  the  higher  mountain 
elevations. 

.MI.sCEI.LANEOrs  MEASITUKM  ENTS  IN  I.OS  ANIIEI.ES  RIVER  DRAINAGE 

BASIN. 

The  following  is  a list  of  miscellaneous  discharge*  mea.suremenis 
made  in  Los  Angeles  River  drainage  basin  during  lOOfi: 

Arroyo  Seco  near  Pamdena,  Cal.  'Phis  stream  is  a Iribularv  of  Los 
-Vngeles  River.  'Phe  following  measurements  were  made  on  this 
stream  during  IftOfi: 

April  IS.  at  mouth  of  ranyiui.  5 miles  al»<ive  Pns:ulena.  t'al.:  Width.  1(1. h fe«‘t ; urea. 
ll-Bscjiiare  feet;  disehurKe,  20  serond-feet. 

April  18.  al  Devils  (late.  3 miles  uliove  I*us;idena,  < Width.  11  feel;  urea,  5.0 
Hquare  feet;  dis<  harge.  9.2  seeoiid-h'el. 

April  18,  at  sulunerped  dam  of  Pasadena  I,an*l  ami  W ater  ( onipaiiyal  Pasiideiia. 
('al.:  Diw’harge.  0.0  seeond-f<*et. 

h>x  Angeles  Hirer  at  Seventh  Street  Hriilge,  Los  Angelts,  tV//.— 'Phe 
following  measurements  were  made  on  Los  Angides  River: 

Mareh  l.S.  a.  m.;  Width,  SO  feet;  area.  100  .«iiuare  feel;  (li.'ilharf'e.  S,‘)0  .«ee<>iid-feet. 

March  Ki,  p.  in.:  Widtli,  .SO  feet;  area.  i:?0  H|iiar<‘  feet;  iliseharfte,  5oo  fiecnnd-feet. 

March  10:  Width,  5S  feet;  area,  d:5  .square  feet;  (H.-ichaige,  7o  seeoiid-feet. 

March  17,  a.  in.:  Widtli.  SO  feet;  area,  10-t  .iqiiare  feet  ; di.-^  harj;i'.  1 ,200  Kecniid-feet. 

March  17,  p.  III.;  Width.  73  feet;  area.  10:is<iuare  feel ; discharee.  120 second-fi-et. 
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SURFACF.  WATKR  SrPPl.V,  lOOfi. 


Diversions  from  Los  Angeles  Durinj'  tlie  .summer  of  1906 

mea.surements  were  made  to  determine  the  amount  of  water  diA^erted 
by  llie  city^  of  Lo.s  Angele.s  for  domestic  .supply,  this  beinjt  ascertained 
by  mea.surements  made  in  the  44-inch  conduit  and  in  the  main- 
supply  conduit.  The  .supply  is  taken  from  the  river  near  Burbank 
and  includes  both  surface  and  underground  diversions  and  constitutes 
the  entire  flow  of  the  river  at  this  point  during  the  summer  months. 
Some  return  .s«>epage  water  again  appears  in  the  ri\’er  channel  near 
Huron  street,  Los  jVngeles,  near  which  point  the  city  ha.s  an  under- 
ground gallery  or  tunnel  for  collecting  an  auxiliary  supply  which  is 
pumped  to  the  reservoir  and  used  in  the  general  di.strihuting  system. 
The  following  mea.surements  were  made  of  the.se  diversions  during 
1906: 

Mauturemnita  of  flov\  in  mronH-ffft,  of  {Hvtrxiona  from  Los  Angehs  River  by  the  city  of 

Los  Angeles  in  JffOfi. 


Bale. 

44*iiich  1 
conduit 
1 discharge. 

ply  conduit 
disehargr‘. 

1 

Total. 

Kebruarv  lf4 

2C.  ,W 

6..W 

33.17 

April  20 

: ,36.23 

7.67  1 

1 4:4,90 

June  23 

31.76 

15.86  ' 

1 47.62 

July  17 

34. 73 

9.43 

44  16 

July  20 

♦ 33. 95 

10.2:4 

44.18 

.\ugust  22 

30. 49 

13.67 

44.16 

Augu-st  31 

32.96  ■ 

11.30 

44.  16 

S<‘pteml>er  21 

38. 11  , 

4.43 

42. 54 

S«*pteinU*r  23 

29.  48  1 

13.20 

42.68 

November  22 

1 32.73 

13.50 

46.23 

Dtyjcmljer  18 

33.61 

15.66 

49.27 

Note.— On  February  24.  23.0  fw*con(l-fe«*t  was  passing  intake  and  is  not  included  in  al>ovH  total.  On 
April  20,  7.4  H>H'ond-fe«’t  wa.s  passing  intake  and  i.s  notTncltided  in  above  total. 

MAT.im:  i UKVAi  DUAIXACiK  BASIX, 

DE.scKirno.v  or  basin. 

Malibu  Creek  rises  in  the  .Santa  Monica  Mountains  and  enters  the 
Pacific  Ocean  about  1.5  miles  aboA-e  the  toAvn  of  Santa  Monica.  This 
stream  is  formed  by  Triunfo  and  Lius  ^^irgenes  creeks,  which  drain 
the  northern  portion  of  the  Santa  Mom’ca  Range  and  the  lower  foot- 
hill country  to  the  north.  The  formation  throughout  this  basin  is 
siiale,  sandstone,  and  conglomerate,  Avith  good  soil  covering.  There 
Ls  a sjjarse  growth  of  timber  on  the  higher  elevations,  but  the  greater 
portion  of  this  area  has  a coA'ering  of  brush  and  grass  and  is  used 
exteiLsively  for  pasturage*,  with  limited  areas  of  culth'ated  land  for 
the  raising  of  grain.  A reserA'oir  has  been  constructed  on  the  upper 
reaches  of  the  Triunfo  Creek  and  the  Avaters  are  used  for  irrigation 
Avithin  the  basin  during  the  summer  months.  This  reserv’oir  covers 
an  area  of  about  .‘100  acres  wiien  tilled.  The  mean  j)recij>itation  is 
about  ‘25  inches  and  falls  wholly  in  the  form  of  rain.  . 
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MALIBU  CRKF.K  DRAINAGE  BASIN.  91 

MALIBI'  CREEK  NEAR  CALABASAS,  CAL. 

This  station  was  established  November  29,  1901,  by  S.  G.  Bennett. 
It  is  located  at  Chapman’s  ranch,  40  miles  from  Lcs  .Vngeles  by 
wagon  road  and  8 miles  southwest  of  Calabasas,  about  one-fourth 
mile  below  the  mouth  of  Las  Virgenes  Creek.  The  conditions  at  this 
station  and  the  bench  marks  are  described  in  Water-Supply  Paper 
No.  177, page  111,  where  are  given  also  references  to  publications  that 
contain  data  for  previous  years. 


DUchargr  vxeaturnnmtf  of  Malihu  ('reek  near  ( 'alabwtajt,  t?i  J90fi. 


VaU'.  ^ 

JIytIro|traph*T.  ^ 

Width.' 

An*u  of 
!MTtion. 

Oh»> 
height.  I 

I>b- 

charg**. 

March  11 

March  12 

March  25“ 

.\pril  IJi 

May  24 

j 

C.  H. 

do 

do 

do 

do 

1 

Fret. 

h 

1 20 

' Ui  1 

Sq.ft.  ' 
1.2  , 
4*» 

94  ' 

11.  1 
6.  4 

Fret. 

0. K5 
2.30 
2,  SO  • 

1. :io 
1.00 

1.0 
122 
400 
19 
7. 1 

a by 


Daily  gage  height,  in Jeet^  of  Mntibu  Creek  near  Calabasas,  (Vi/.,/or  1906. 


I>ay. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Kov. 

, 

0.6 

O.B 

1.0 

1.85 

1. 1 

1.0 

1.0 

0.9 

0.  9 

0.9 

oO.O 

0.9 

2 

.6 

.6 

1.0 

1.8 

1. 1 

1.0 

1.0 

.9 

.9 

.9 

0.9 

.9 

3,... 

.6 

.6 

1.0 

1.7 

1. 1 

1.0 

1.0 

.9 

■ 9 

.9 

0.9 

.9 

4 

,6 

7 

0.8 

1.6 

1-1 

1.0 

1.0 

.9 

.9 

.9 

0.9 

.9 

5...  . 

.0 

■' 

.8 

1.5 

1.1 

1.0 

.95 

.9 

.9 

.9 

0.9 

.9 

6 

.6 

.7 

.8 

1.4 

1. 1 

1.0 

.9 

.9 

.9 

.9 

0.9 

.9 

7 

.6 

7 

7 

1.35 

1. 1 

i.o 

.9 

.9 

.9 

.9 

0.9 

.9 

K.  . 

.6 

.7 

. 7 

1.4 

1.1 

1.0 

.9 

.9 

.9 

.9 

0.9 

.9 

9 

.6 

7 

.8 

1.4 

1.1 

1.0 

.9 

.9 

a. 9 

.9 

0.9 

.9 

10 

.6 

7 

.8 

1.4 

i.a5 

1.0 

.» 

.9 

«.9 

.9 

0,9 

1.0 

11 

. 6 

.6 

.9 

“1.4 

1.05 

1.0 

.9 

.9 

fl.9 

.9 

.9 

1.3' 

12 

.6 

.6 

2.55 

1.4 

1.05 

1.0 

.9 

.9 

“9 

.9 

.9 

1.4 

13 

.6 

.6 

2.2 

1.25 

1.05 

1.0 

.9 

.9 

«.9 

.9 

.9 

1.0 

H 

. 7 

1.1 

1.55 

1.25 

1.05 

1.0 

.9 

.9 

a.  9 

.9 

.9 

1.0 

\J> 

77 

1.25 

1.2 

1.2 

1.05 

1.0 

.9 

.9 

0.9 

.9 

.9 

0. 9 

16 

.7 

.7 

2.6 

1.2 

1.05 

1.0 

.9 

.9 

0.85 

.9 

.9 

.8.' 

17... 

, 7 

.7 

2.1 

1.2 

1.0 

1.0 

.9 

.9 

n.8.5 

.9 

.9 

.V 

1«... 

. 7 

0 1/K 

1.3 

1.0 

1.0 

.9 

.9 

a.  85 

.9 

.9 

.8 

19 

.7 

.7 

o 1.6 

1.3 

1.0 

1.0 

.9 

.9 

0.85 

.9 

.9 

.8 

» 

.7 

1.4.-> 

1 3 

1.0 

1.0 

.9 

.9 

a. 85 

.9 

.9 

.8 

31...  . 

l-O 

l.(i8 

1.3 

1.0 

1.0 

.9 

.9 

0.85 

.9 

.9 

.8 

22.. 

1.0 

1.  .55 

i.a5 

1.0 

1.0 

.9 

.9 

.8 

.9 

.9 

.8 

23... 

1.0 

.7 

1.5 

i.a5 

1.0 

1.0 

.9 

.9 

0.8 

.9 

.9 

.8 

« 

1.0 

.7 

3.4 

i.a5 

a 1.0 

1.0 

.9 

.9 

0.8 

.9 

.9 

.8 

25... 

1.0 

1.0 

2.92 

i.a5 

a I.l 

1.0 

.9 

.9 

0.8 

.9 

.9 

.8 

26.... 

1.0 

1.0 

s.u 

1.05 

1.  1 

1.0 

.9 

.9 

0.8 

0.9 

.9 

.8.'- 

27. 

1.0 

1.0 

3.35 

1.1 

1.2 

1.0 

.9 

.9 

0.8.5 

0.9 

.9 

1.8;, 

28., 

0.8 

l.O 

2.9 

1. 1 

1.2 

1.0 

.9 

.9 

O.K5 

0.9 

.9 

2.6 

29 

2 t 

.9 

.9 

.9 

1.4.^ 

».. 

.6 

1.98 

1.1 

1.0 

1.0 

.9 

.9 

0.85 

0.9 

,9 

1.2 

31.... 

.8 

1.9 

1.0 

.9 

.9 

0.9 

2.2 

a KsUmatocl. 


Digitized  by  Google 


<♦2 
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Monthly  tli^i'haryv  t>f  Maltha  ('reek  mar  Calahasas,  ('al.^Jor  1906. 

(DmiiuiK**  Hn*a.  »7  s<}iian>  tuil**!*.] 


Discharge  in  si>cond-fect. 

R un-off. 

Month. 
_ _l _ 

Ma.xinmm. 

Minimum. 

Mean.  1 

Total  In  1 
acn'-fwl. 

Sec  .-ft.  per  Depthio 
sq.  mile.  inches. 

.Fanimrv 

3 

O.H 

1.3 

m 

0.013 

0.01 

Ft'bniarv 

, . . . 12  i 

.S 

I.S 

ion 

.019  , 

.(C 

March 

2.»axi 

.u 

223 

13.7UI 

2.30 

April 

Ii2 

9 

•22.  1 

1.320 

.‘228 

.25 

.Mav 

. . 1.5 

7 

9.  1 

5ti0 

.094 

.11 

.luiie 

7 

7 

7. 1 

422 

.0?3 

.08 

July 

7 

4 

1 4.S 

296 

.049 

.08 

Augtisi 

i 4 

4 4 

271 

.045 

05 

SrpteinUT 

, . 4.  4 

2 

3.0 

214 

.037 

.04 

Octtdn'r 

4.  4 

A.  4 

271 

.045 

.05 

Novemlier 

...  4.  4 

4.  4 

2ti2  1 

JI45 

.05 

iFtveinUT 

27.5 

2 

HI.  N 

1.220  ' 

.•iw 

.24 

The  vejir 

2.t«l 

.K 

1 

1H.700 

.2iU 

aoi 

Notk.  I>iorhjiT?r<“«  wen*  ol)talnetJ  l*y  the  iiulinvt  inethn^l  for  shlflinff  channels.  Owing  to  tlw’ 
small  numls  ruf  lui'a.Hun  tiieiit.H  and  the  shifting  conditions.  lhes<‘  values  am  only  roiighlv  apprexe 
mate. 


TRIUNFO  CKKKK,  NEAR  CALAHASAS,  CAL. 


This  station  i.s  located  S miles  .southwest  «)f  C'alalnusas,  Cal.,  about 
one-half  mile  ahove  the  mouth  of  has  Vir<renes  Creek.  The  condi- 
tions and  the  bench  marks  are  described  in  Water-Suiipl}’'  Paj>er  \o. 
177,  pa^e  1 13,  where  are  oiven  also  references  to  ])id)lications  that  con- 
tain data  for  pn-vious  _v*‘ars. 


Ihat  han/e  measiireun  titM  on  Triunfo 


('reek  near  ('alaha.ios,  ('al.,  by  ('.  II.  Ij-e,  in  tfntC. 


Dale. 

' Wi.lth. 

.\rea  of 
Hc<“tit)n. 

<blge 

h«'ight. 

Dis- 

ehargi*. 

- 

Date. 

Width. 

.\n*a  of 
section. 

^ Frft. 

Sq.  ft. 

Ft-tt. 

Sre.-ft. 

Fret. 

So.  ft. 

Mtireh  11.... 

'}■  .*» 

i,n; 

1 . -J.-) 

O.H 

Ma  rrh  *26 

114 

100 

li.O 

i..') 

1 3s 

I.S 

31K 

-Martli  12 

34 

'2fi 

9S 

April  IS 

10.5 

.Mareh  ‘2.’., . . 

P20 

114 

Mav  24. . . 

- 

March  2.*». . . . 

t.4 

M 

2.79 

313 

(«a^‘  TMa* 
height,  charge. 


Frrt. 

Sec.ft. 

3 (Ml 

399 

4..V) 

2.320 

2.00 

19 

2.05 

6.1 

« Measure*!  )»v  floats. 


Monlhhj  ilisrhorije  of  Triunfo  f'mk  mar  (’alahasas,  <'al.,fivr  1906. 

(Pniinap-  ;r«M.  wpiare  inlleH.J 


MMiith. 


-t;in»iary 

K«dirutirv 

Mttrch..’ 

.\pril 

May 

. I title 

.Filly 

.\llglJS| 

Si'ptenil<er 

f>rl')lMT 

N*»v**mlKT. . 
l)i\emlK»r  

TFie  year 


Di.^charge  in  Mxond-feel.  j I Run-off. 


— — 

• - - 

— 

Total  In 

- 



tiX'imiim. 

Minimum. 

Moan. 

: ncre-feot. 

^ ! 

Sw.-ft  f>er 
1 nq.  mile. 

Depth  In 
inehes. 

0.7  i 

0 

0,2 

12  1 

I 0.00-2S 

0.003 

I'l 

0 

It 

01 

.015 

.0-2 

2.0  Ml 

('« 

l.Vi 

9,  .530  , 

2.15 

2.4s 

.V> 

H 

19.3 

1,1.50 

-26S 

.30 

12 

s 

f..9 

424 

.096 

.11 

0 

r. 

fUl 

! 35; 

.OKI 

.09 

f. 

3 

3.0  1 

1 221 

.050  i 

.06 

3 

0 

1.7  1 

1 105 

.(r24  ' 

.03 

0 

0 

0.0 

1 0 

.IK) 

.00 

0 

0 

O.U 

0 

.00  , 

.on 

4 

0 

\.r> 

K9 

.021  1 

.02 

100 

2 

10.  S 1 

j l>04 

.150  ; 

.17 

2.000 

0 

17.2 

It.flOU 

0.238 

3.28 

N'otk.-  1'he  above  vaUirs  are  bavi-*!  on  very  meager  dtita  anti  are  only  approximate. 
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VE:xrrRA  uivkr  duaixagk  hasix. 

DKsnunio.N  Of  hasin. 

Ventuni  Rivor  rises  in  tlie  Santa  Ynez  Mountains  (a  j)ortion  of  the' 
Coast  Range),  in  Ventura  County.  Jt  flows  in  a southerly  direetion, 
discharging  its  waters  into  the  Pacific  Ocean  at  Ventura,  Cal.  Ah(Ae 
the  Ojai  Valley  this  stream  is  kiunvn  as  Matilija  Creek.  The  drainage 
hasin  is  not  large,  hut  heavy  flootLs  of  .short  duration  are  of  frequent 
occurrence  during  the  winter  months.  Owing  to  tlie  heavy  grade  of 
the  stream  and  the  rougli  and  liroken  clinracter  of  the  topography 
throughout  the  hasin,  its  flood  waters  (piickly  reach  the  ocean.  Its 
]>rincipal1rihutari(‘s  other  than  Matilija  (Teek  are  San  Antonio  Cn'ck, 
wdiich  drains  a consitlerahle  mountain  area  to  tlie  east  of  Matilija 
Cn*ek,  and  Coyote  Creek  with  a small  drainage  area  at  a lower  eleva- 
tion to  the  west.  Water  is  diverted  from  the  main  river  and  its  tribu- 
taries during  the  summer  months  for  irrigation  aiul  domestic,  supjily 
in  the  Ojai  Vallc}^  and  at  Ventura. 

MISCEU.A.VEOIS  .MEASURF..MK.\T.S  lA'  VK.NTfUA  UIVEH  DUAI.VAOE  HASIN. 

The  following  is  a list  of  miscellaneous  discharge  meiusurements 
made  in  the  Ventura  River  drainage  hasin  during 

MntiUja  Oreelc  near  Matilija,  (Ml. — This  stn'am  is  the  principal 
tributary  of  the  Ventura  River.  .\  measurement  was  matle  October 
24  at  the  road  crossing  hcdow  Matilija  Hot  S|)rings  Hotel  ami  ahovt; 
junction  of  North  Pork: 

Widlli.  7 feet;  area,  1 H<(aare  feel;  (li.-u  liarue.  7.7  M eniid-feet. 

North  Fork  .Matilija  ('reek  near  Matilija,  dal. — This  stream  is  a 
triliutary  of  Matilija  Creek.  A measurement  was  made  October  24 
at  jioint  .500  feet  above  its  junction  with  Matilija  Creek  and  above  the 
flume  (liAmrsion: 

Width,  5 feet;  aro.l.  I.!1.«iuure  feet;  diseliaine.  I’.'J  .“eeoiiil-feet . 

San  Antonio  ('reek  near  Nordhojf,  ( al. — 'I’his  stream  is  one  of  the 
princijial  tributaries  of  Ventura  River.  .\  measureimnit  was  made 
October  24  near  the  crossing  of  the  XordhofT- Ventura  road,  lA  miles 
below  XordhofT  and  above  the  canal  diversion: 

Width,  8 feet;  area,  8.8  wjiiare  feet;  ili.^n  han:i'.  11  weimd-feet. 

8AXTA  YXI7/  KIVKI!  DU.VIX.Vt;  I,  If.VSIX. 
nEscuinnoN  of  hasin. 

Santa  Ynez  River  rises  in  the  mountains  of  Santa  Uarhara  and  Ven- 
tura counties  and  flows  westerly  with  a flat  grade  to  the  Pacific  Ocean, 
having  a length  of  appro.ximately  7.5  miles.  The  Santa  Ynez  Range 
of  mountains,  varjdng  in  elevation  froni  2, 000  to  4,000  feet,  forms 
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the  southern  boundary  of  this  drainage  basin.  The  northern  divide 
ranges  from  4,500  to  5,500  feet  in  elevation,  culminating  in  Mount 
Pinos,  the  elevation  of  which  is  8,826  feet.  The  northern  part  of  the 
watershed  is  drainetl  by  streams  running  in  a southerly  direction  and 
uniting  with  Santa  Ynez  Iliver  proper,  which  runs  close  to  the 
northerly  base  of  the  Santa  Ynez  Mountains,  flowing  westerly  and 
paralleling  the  Coast  Range.  The  principal  tributary'.  Mono  Creek, 
enters  from  the  north.  There  are  several  reservoir  sites  on  Santa 
Ynez  and  its  tributaries  which  have  been  surveyed. 

The  formation  throughout  tlie  entire  drainage  ha.sin  con.sists  chiefly 
of  shale  and  .sand.stone,  the  strike  being  parallel  to  the  coast  and  the 
dip  nearly  vertical,  inclining  somewhat  to  the  .south.  *The  greater 
portion  of  the  drainage  is  spars«‘ly  covered  with  brash  and  small  trees, 
only  a small  area  on  the  higher  elevations  having  any  considerable 
growth  of  timber.  Tl>e  mean  annual  precipitation  is  estimated  at  25 
inches  for  the  entire  area  and  falls  almost  entirely  in  the  form  of  rain. 

SANTA  A'NEZ  RIVER  NEAR  SANTA  BARBARA,  CAL. 

This  station  wtus  establi.shed  November  1,  1903.  It  is  located  at  the 
Gibraltar  dam  site,  5 miles  below  the  original  station,  and  is  below  the 
mouth  of  Mono  ('reek.  It  is  9 miles  above  the  San  Marcus  ranch  and 
halfway  between  the  old  quicksilver  mines.  The  conditions  at  this 
station  and  the  bench  marks  are  described  in  Water-Supply  Paper 
No.  177,  p.  117,  where  are  given  also  references  to  publications 
tlial  contain  data  for  previous  years. 

him'iutnjf  tmoauraunitu  of  Sanln  Vtuz  Hivrr  mar  Santa  Barbara.  Cat.^hu  B-  M- 

in 


Dale. 

Width. 

.\rea  i»f 
section. 

<la«c  ' Dis-  ' 
height.  ;charge. 

Date. 

Width. 

Arcti  of 
section. 

Dis- 

charg»‘. 

Fert. 

Sq.  ft. 

Frrt. 

Src.-/I. 

Feet. 

Sq  H. 

Feet. 

Sec.-ft 

January  12 

10 

0.0 

2. 10 

4.7 

March  17a 

T2 

210 

4.30 

January  2ti 

20 

7.  7 

2. 18 

10.1 

March  17® 

72 

201 

4 10 

7S0 

Pol)nmr>’  7 

\H 

10. 0 

2. 21 

10. 1 

March  17« 

72 

216- 

4.30 

908 

Ft*l»niar>'  10 

Kobruary  11 

IH 

18.  :i 

2.40 

37 

March  17« 

72 

201 

4. 10 

777 

42 

:W 

2. 01 

March  18o 

72 

172 

3. 74 

544 

February  15. ... 

75 

m 

2.1»4 

144 

March  18® 

7*.» 

172 

3,74 

Sii 

Fetiruarv  10 

40 

38 

2.5;i 

m 

.\pril  17a 

02 

n 

2.80 

131 

Febniary  24 

2t) 

18 

2. 30 

24 

June  1 

:a 

39 

2..W 

05 

M.m'h  14 

S2 

lU 

3.37 

2«l 

June  29 

25 

25 

2.21 

‘W 

March  15 

48 

T2 

3. 10  1 180 

July  9 

13.3 

11.7 

2. 10 

8-5 

March  

80 

L>»i 

S.;«l  13,440 

July  27 

7 

3-2 

1.95 

2.0 

March  

414 

0.70  '4.170 

.\UgU8t  17 

0.2 

1.7 

1.82 

1.0 

March  lOn 

80 

soil 

7.  M 5, 440 

Sept eiTi her  24. . 

0.5 

1.7 

1.82 

0.7 

March  lOo 

s. 

(Klo 

8.  Ik*)  700  ' 

i I 

Decenil»er  27. . . 

74 

150 

3.90 

4t>8 

a McHsuriH]  by  tlouts. 
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Daily  gaye  height,  in  feel,  of  Santa  Yne:  Hii  er  near  Santa  Barbara.  Cal.,  for  I'J06. 


Day. 

1 Jan.  i 
1 

Feb. 

j Mar. 

Apr. 

1 

May. 

1 

1 June. 

July.  ^ 

1 Aug. 

Sept. 

Oct. 

! 

1 Nov.  1 

1 Dec. 

1.. 

i 3.0 

2. 15 

1 2 25 

a 6 

2.55 

2.5 

,2.2 

1.95 

1.8 

1.8 

1.8 

1.9 

2.. 

1 2.0 

2. 1 

2.25 

a 55 

2.5  , 

1 2.2 

1 1.95 

1.8 

1 1.8 

1.8  1 

3.. 

1 2.05 

2.1 

1 2.25 

6 5 

2.5  1 

1 2.45 

2.2 

1.9 

1.8 

' 1.8 

1.8  1 

1 1.9 

4.. 

1 2.a^ 

2.1 

\ 2.  ft 

1 6 4 

2.5 

2.  45 

2. 15 

1.9 

1.8  I 

1 1.8 

1.8 

1.9 

5.. 

2.05 

2. 1 

1 

63 

2.5 

2.4 

2. 15 

1.9 

1.8 

! 1.8 

1.8 

1.9 

0.. 

2.05  ' 

2.2 

2.4  , 

1 6 3 

2.45 

2.4 

2.15 

1.9 

1.8 

' 1.8 

1.8 

1.9 

7 

2.05 

2.2 

2.  ;i5 

62 

2.45 

2.4 

2. 1 

1.9 

1.8 

1.8 

1.85 

1.9 

H.. 

2.a5  , 

2.2 

1 2.3 

3. 1 

2.45  1 

2.35 

2. 1 , 

1.9 

1.8  i 

l.K 

1.85  i 

, 1.9 

9.. 

2. 05  ' 

2. 15 

' 2.3 

; 6 1 

2.  45 

2. 65  , 

I 2.‘ 

1.8  ' 

1.8 

1.K5 

1 1.95 

10.. 



2.05 

2.3 

1 2-3 

60."> 

2.45 

2.  65 

1 2. 1 1 

' 1.85, 

1.8 

1.8 

1.85 

2.1 

ll.. 

1 

! 20i  1 

2.6 

i 2.3  ; 

665 

2.4 

2.3 

2.1 

1.K5  1 

1.8 

1.8 

1.85 

2.25 

12.. 

1 

1 2.1 

2.  4 

64  1 

1 3.0 

2.4 

2.3 

2.1 

1.K5  1 

l.K 

1 1.8 

1.86  ; 

685 

13.- 

2. 15 

2.2 

6.0  ' 

' 30 

2.  4 

2.3  1 

1 2. 1 1 

1.8 

1.8 

1.85  ! 

1 3.5 

M. 

- 1 

2.25 

2.4 

1 1 

i 2.9 

2.4 

2.3 

2. 1 ! 

! I.R5 

1.8 

l.K 

1.85 

' 2.4 

1.1. 

1 

2.25 

3.05 

' 3.0i' 

‘ 2.x 

2.4 

2.3  1 

! 2.1 

1.K5  1 

1 l.K 

1.8 

1.85  1 

1 2.3 

lt»-. 

2.25 

2.5 

7.2 

2.8 

2.4 

2.3  1 

: 2.1 

1.8 

1 1.8 

1.8 

1.85 

2 *.» 

17.. 

2. 25  1 

2.4 

4 2 

2.8 

2.4 

2. 25 

2.1 

1.8 

1.8 

1.8 

1.85 

2.2 

1ft.. 

' 2.25 

2.  .35 

.3.65 

2. 75 

2.35 

2.25 

2. 1 

1.8 

1.8 

1.8 

1.85 

2.15 

19.. 

2.H  , 

2.3 

:i  :i5  1 

2.75  1 

2.  65  , 

2.25 

2.1 

I. ft 

1.8 

1.8 

1.85 

2.1 

20.. 

2.5 

2.3 

3.15  1 

2.7 

2.  .35 

2.25 

2.05 

1.8 

1.8 

1.8 

1.85 

1 '•' 

21.. 

2.35 

2.4  : 

is.!' 

2.7  1 

2.35  1 

2. 25  j 

2.05 

1.8 

1.8 

1.8 

1.85 

: 2.1 

22.. 

2.3 

2.4 

3.0  j 

2.7  1 

2.35  , 

2.25 

2.05 

1.8 

1.8 

1.8 

1.85 

i 2.05 

23.. 

2.3  • 

2.3 

3.ft5  1 

? 7 • 

2.35  ' 

2.25  1 

2.0 

1.8 

1.8 

1.8 

1. 85 

2.05 

24. 

2.25  1 

2.3 

6 6 1 

2.7 

2.35 

2.25 

2.0 

1.8  1 

1.8 

1 1.8 

1.85 

2.0i 

25.. 

2.25 

2.3 

' 6 75 

2. 65 

2.35 

2.25 

2.0 

1.8  ! 

1.8 

1.8 

1.83 

1 2.05 

26.. 

1 

2.2  ; 

2.3 

1 _ 1 1 

2.65 

2.5  1 

2.2 

2.0  1 

' 1.8 

l.K 

1.8  : 

1.85 

' 2.C 

27.. 

2.15 

2.25  , 

■ 4.9  ! 

2.(1  , 

615 

2.2  1 

2.0  ! 

1.8 

1.8 

1.8 

1.85 

1 3.  .35 

2ft.. 

2.15 

2.25 

4.  4 

2.6 

69  , 

2.2 

1.95 

1.8 

1.8 

1.8 

1.85 

2.8 

29  . 

1 

2. 15 

4.0 

2.  6 

2.9 

2.2 

1 1.95 

1.8 

1.8 

l.H  1 

1.95 

2. 75 

30.. 

2,15  1 

.3.S 

2.6  1 

2.7  1 

1 2-2 

1.95 

1.8  ' 

1.8 

1.8  1 

1.9 

2. 75 

. ....  I 

2.15  ‘ 

1 Z.7 

2. 55  ' 

1.8  1 

60 

1 

1 

\ 1 

1 1.95  1 

1 1-8 

! 

1 

Ratini)  table  for  Santa  Ynr:  Hirer  near  Santa  Barbara.  Cal.,  for  tbOli. 


Dis- 

1 1 

height. 

' Dia- 

**  (lage  1 

Di.a- 

Oap' 

height. 

! Dia-  |i  Dap*  ; 
charge,  j'  height.  i 

Dis- 

height. 

chargi*. 

charjp*. 

height. 

charp*. 

chargi*. 

! Err,. 

Sec.-ft 

Feet. 

1 Sec.-ft. 

! 

[ .Src.-/I. 

Feet.  ' 

Srr,-«.  ll  Err,. 

Sec. ‘ft. 

1 1.80 

1 

\ 2. 1'O 

65 

^ 6 40  ! 

1 31.-. 

: 4.40 

1,0Ik5  6.00  j 

\ 3.070 

1.90 

2 

'(  2.70 

8:1 

' 6.50 

370 

’ 4.  tiO 

1,28.5  6.20  ' 

' 3,360 

1 2.00 

3 

' 2.80 

' IW 

1 6 60 

4?0 

4.  so 

1.510  ,1  6.40  1 

1 3.650 

1 2. 10 

6 

1 2.90 

129 

' 6 70 

i 49.5  : 

5.00 

1,7.50  ll  6.»0  1 

' 3.940 

2.20 

12 

l|  600 

' 156 

i, 

1 . .5(i.5 

, 5.20 

1,990  1 6.  HO 

4,230 

2.30 

22 

1 610 

im 

6 90 

1 665 

1 5. 40 

2,2.50  |l  7.00 

4.. 520 

, 2.40 

6^ 

' 620 

22.3 

II  4.(») 

710 

1 .5.  «i0 

2,510  1,  7.20 

4,810 

2.  •'50  ! 

•19 

,1 

2tw. 

1 4.20 

875 

I 5.80 

2,790  i' 

Note. — Thin  table  ia  Imaeel  on  diachargo  ineaaurementa  made  during  1901  and  ia  (airly  well  deflntal. 
Monthly  discharye  of  Santa  Ynez  Rierr  near  Santa  Barbara.  Cal.,  for 
[Dniinage  an-a,  'J07  ariuan*  mllea.] 


Month. 


Januarj'... 

February.. 

March 

April 

May 

J une 

July 

August 

Sopt^'mlxT. , 

Octol)or 

Novpmhpr. . 
December. . 


The  year, 


Dischurgi'  in  ar<‘ond-fcet. 
I ! 


Maxiintiin.  | 

1 Minimum. 

Mean. 

104 

3 

14.8 

171  i 

6 

27-4 

4,810  I 

1,0.50 

4.30  1 

1 65 

1.58 

ti65 

28 

67.4 

49 

12  1 

26  9 

12 

2.5 

5.7 

2.5  , 

1.0 

1.4 

1 

1 

2.5  1 

' 1 
1 1 

1 

1.4 

r>oo 

1 2 

.52. 1 

4.810 

1 ‘ 1 "• 

Hun-off. 

I Total  hi  I , — 

acre-fwt.  iJcc.-ft.  p**r  Depth  in 


«H).  mile. 

inches. 

910 

0.071  j 

0.08 

1..520 

.162  1 

. 14 

64.6iOO 

5.07 

5.84 

9,  400  1 

. 763  ! 

.65 

4,140  1 

.326  1 

.38 

1,420 

.115  ' 

. 13 

650 

.028 

.03 

8/i 

.00».8 

.OOS 

60 

.0048 

.005 

01 

.0(M8  1 

.OOti 

63 

.0(XW 

.008 

3,200 

. 252  : 

.29 

65. 800  1 

. 565  1 

7.  76 

Note.— The  above  values  are  fair. 
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MISrKI.I.ANEOrS  MEASIKEMENTS  IN  SANTA  YNEZ  KIVEK  mtAIXAGE 

BASIN. 


Tlu‘  followinff  mi.scclliineuus  (li.sfhar<;<‘  imnisunMnents  wore  niinlo  in 
tlio  Santa  Ynoz  River  (lraiaui;e  basin  during  190")  and  1006: 

Santa  Ymz  Hirer  near  Loiiipor,  Hat. — At  the  old  lieaiRvorks  of  the 
Soutliern  Ptu-ific  Milling  Company’s  canal  (not  in  use),  2t  miles  ahovc 
Jvompoc,  (’ah: 

UK)r>  -ScptcinlMT  Widtli.  LM  f<*(  i;  ami.  7.7  wjuan*  fi*H;  «hsi  lmrv<*.  S.8 
fcrt. 

llKMt  April  15):  Wiilili.  !>7  fc»*t;  ana.  Iilo  .Mpian*  f<*H ; HAS  sccoiul-fcv t . 

July  25:  Width.  2S  h-H;  ana,  15  Npian*  discharjjt*.  21 

Scptcmhcr  25:  Width.  11  fciM;  area,  ti  l .“(jiian*  feet;  th.^  harifr.  7.1  mtoiuI* 
frci. 

At  the  \va{,;oii  bridge,  1\  inilt*s  above  liOinpoe,  Cal.: 

190t>  -.Novcinlx*r  10:  Width,  H(i  fcH;  ana.  12. S s<|uan*  fcH;  disc]iai7»<*.  10  bt*roiul- 
fcct. 

UcccmlMT  12:  Width.  107  feet;  ana,  M4  f»<juan*  Icot;  dL«chai>?«',  25!)  wH'oiui- 
fci't. 

SAVTA  MAIM.V  UIVKU  DU  VIVA<;H  J5ASIX, 
UKscKirnox  of  hasix. 

The  .Santa  .Maria  River  drains  the  northern  slope  of  the  San  Rafael 
Mountains  and  a limited  area  of  foothill  country  to  the  north  of  this 
range.  It  Hows  in  a westerly  direction,  linally  discharging  its  waters 
into  the  Pacific  Ocean  at  (iuadahi|)e,  about  2~->  miles  south  ot  San  Luis 
Obis|)o.  Its  flow  is  torrential  in  character,  subject  to  floods  of  short 
duration  ihiring  the  rainy  peri.al,  but  being  practically  drj'  during  the 
summiu'  months.  It  has  numerous  tributaries,  the  most  important  of 
which  is  the  Sisipioc,  which  enh'rs  it  about  12  miles  above  the  town  of 
.Santa  Maria.  The  gaging  station  is  locuteil  about  2.">  miles  above  the 
town  of  .Santa  .Maria  and  above  most  of  its  important  tributaries. 
Till-  country  throughout  this  basin  consists  of  rolling  foothills,  with 
the  e.xception  of  the  higher  elevations  of  the  San  Rafael  Mountains, 
which  reach  an  elevation  of  O.OOO  to  .S,t)00  feet.  The  river  breaks 
from  the  foothills  at  the  point  where  it  is  joined  by  the  .Sistpioc  and 
flows  through  the  flat  country  of  the  Santa  Maria  Valley  for  a dis- 
tance of  about  2.')  miles  until  it  joins  the  Pacific  Ocean  at  Guadalupe. 
1'he  formation  throughout  this  basin  is  of  shale,  sandstone,  and  con- 
glomerate, with  a good  covering  of  heavy  clay  soil.  There  is  consid- 
erable growth  of  timber  on  the  higher  (devations  of  the  San  Rafael 
Mountains,  but  over  most  of  the  area  the  growth  of  timber  is  light, 
with  large  areas  of  brush  and  grass.  The  jiasturage  of  stock  is  carried 
on  e.xtensively  throughout  the  basin.  There  are  no  diversions  along 
this  stream  for  irrigation,  although  tunnel  work  has  been  attempted 
above  Santa  Maria  for  tbe  development  of  underground  water,  with 
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poor  results.  There  are  numerous  wells  in  the  vicinity  of  Santa  Maria 
which  produce  considerable  water  for  the  irrigation  of  land  in  that 
locality,  the  soil  being  very  deep  and  of  exceptional  quality,  suscep- 
tible to  the  highest  state  of  cultivation.  The  mean  precipitation  in 
this  drainage  basin  is  probabh^  about  25  inches.  The  greatest  rain- 
fall occurs  on  the  lower  elevations  near  the  coast.  The  higher  eleva- 
tions receive  some  snowfall,  which  melts  early  in  the  spring  and  does 
not  tend  to  keep  up  the  flow  of  the  stream  through  the  summer. 

SA.N’TA  MARIA  RIVER  NEAR  SANTA  MARIA,  C.AL. 

This  station  was  established  October  22,  1903,  by  W.  B.  Clapp.  It 
is  located  near  the  ranch  house  on  Dutard’s  ranch,  21  miles  above 
Santa  Maria,  Cal.,  a station  on  the  Pacdfic  Coast  Railway.  It  is 
reached  by  driving  from  Santa  Maria.  The  conditions  at  this  station 
and  the  bench  marks  are  described  in  Water-Supply  Paper  No.  177, 
page  120,  where  are  given  also  refel^nces  to  publications  that  con- 
tain data  for  previous  years. 

Gage  heights  observed  at  this  station  in  1906  are  of  no  value, 
therefore  no  discharges  can  be  computed. 


Discfuirge  m4:a»UTem€ni8  of  Santa  Maria  River  near  Santa  Maria,  t 'al.,  in  J906. 


Date. 

Hydrographer. 

Width. 

Area  of 
aiH'tlon. 

A 

Dis- 

charge. 

IVbniarj’  23 

R.  S.  Hawley 

Ff€t. 

2» 

Sq.  ft. 
14.8 

Ffft. 

o.tm 

Sfc.-ft. 

I7.y 

June  6 

do t 

24 

12.8 

«2.20 

n.y 

November  7 

do 

20 

y.o 

1.70 

4.9 

0 Zero  of  gage  lowered  2 feet. 


HATPIN  AS  laVEU  DUAIXAGK  UASIN, 

DESCRIPTION  OF  BASIN. 

The  Arroyo  Seco  is  the  most  northern  tributary  of  any  size  of 
Salinas  River  and  rises  on  the  slopes  of  the  highest  portion  of  the 
Santa  Lucia  Range,  one  of  the  ranges  that  go  to  make  up  tlie  Coast 
Range  of  California,  extending  in  a general  southeast  direction  from 
San  Francisco  Bay.  The  upper  valleys  of  this  stream  are  far  back 
in  the  range,  surrounded  by  high  mountains. 

The  drainage  area  of  the  Arroyo  Seco  is  almost  entirely  made  up 
of  sharp  ridges  and  V-shaped  canyons.  The  western  portion  is  well 
covered  with  brush  and,trees  of  medium  size.  Toward  the  east  tliis 
growth  decreases  until  at  the  Salinas  Valley  the  countrj"  is  bare. 
The  stream  beds  of  this  area  fall  rapidly,  the  Arroyo  Seco  rising  at  an 
elevation  of  nearly  6,000  feet  and  discharging  into  the  Salinas  at  an 
elevation  of  170  feet. 

8591— l*B  213—07 7 
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SURFAC  E WATER  SUPPLY,  1906. 


Below  tlie  fiagiiig  station  several  canals  divert  water  from  this 
stream  hi'fore  it  reaches  the  broad  wash  of  sand  and  gravel  on  the  flat 
floor  of  the  Salinas  Valley,  into  which  it  sinks  during  the  dry  seasuii 
and  from  which  it  receives  its  name,  “ Arroyo  Seco.” 

On  the  stream  and  its  tributaries  five  reservoir  sites  of  more  or  les.s 
value  for  possible  storage  have  already  Iceen  surveyed. 

This  portion  of  the  range  undoubtedly  receives  as  great  rainfall 
as  any  other  locality  in  this  region;  it  is  estimated  that  the  average 
annual  jm'cipitation  is  from  30  to  50  inches  and  falls  almost  entirely 
in  the  form  of  rain. 

AKROYO  SECO  NEAR  SOLEDAD,  CAL. 

The  original  gaging  station  on  this  stream  was  established  by 
W.  AV.  CiK’kins.  jr.,  in  December,  1900,  at  Foster’s  ranch,  near  Piney, 
Cal.  High  water  of  Januarj^  1901,  enlarged  an  old  side  channel, 
dividing  the  stream  into  two  channels.  The  gaging  station  was  then 
removed  to  Pettitt’s  ranch,  4 miles  below  the  old  station.  The 
conditions  at  this  station  and  the  bench  marks  are  described  in 
Water-Sup|)ly  Paper  No.  177,  page  123,  where  are  given  also  refer- 
ences to  publications  that  contain  data  for  previous  years. 


I>uichanji-  mfosiirrmi  nti  nf  Arroyo  Seco  near  Soledad.  Cal.,  by  JJairley  ami  PrttiU.  in  tDo6. 


Oat4'. 

Width. 

Area  of . 
i*ec’tlon. 

Ga^ 

Dis- 

charge. 

Date. 

Widlh.j 

Are«  of ' 
8#x‘tion. 

a 

Dis- 

charp. 

Ffft. 

1 s«/<. 

Feet. 

Sec.-ft. 

Feet.  ' 

Sq.ft. 

Feet. 

Sec.-/t. 

tfibniaiy  24 . . 

124 

IKl 

fi.52 

396 

April  22 

.1  • 122 

165 

6.15 

33S 

Miirvh  6 

123 

m 

6.22 

436 

April  29 

.i  121 

154 

6.00 

2Ji> 

March  9 

123 

109 

6.30 

M»»v  5 

■ 120 

141 

5.81 

226 

March  11 

122 

157 

6.13 

328 

Mav  13 

.’  120 

133 

5.72 

; m 

March  

140 

m 

11.90 

5.700 

Mav21 

.;  110 

121 

5.60 

1 169 

Man'h  13 

:w9 

H.20 

1,5.30 

Mav  28 

124 

287 

1 7.40 

1.010 

March  13 

137 

.V>2 

10.  10 

3.310 

Jimo4 

121 

154 

6.00 

294 

March  fti 

130 

40ti 

9.  :i2 

2. 440 

J uno  5 

62 

65 

5.93 

269 

March  17 

i:i4 

4a'i 

S.4.j 

1.790 

J»mc  24 

76 

56 

1 5.50 

121 

March  IK 

i:t> 

M9 

7.KS 

1.240 

Julv  4 

47 

67 

5.35 

S2 

March  20 

I2s 

2K3 

7.3S 

KVi 

.Iiilv  13 

40 

47 

5.25 

52 

Maj\*h  23 

133 

11.40 

3.900  , 

Julv  29 

34 

37 

5. 13 

28 

March  24 

133 

44»i 

K,  73 

1.900 

.Vu^ist  12 

31 

29 

5.05  i 

1.V1 

March  2K 

133 

473 

H,  in 

2.  m 

.Viigu.st  26 

31  1 

■ 29  , 

5.02 

182 

.Man’h  30 

129 

3‘k1 

K.  10 

1,410 

ScptemlM‘r  IH. . 

31  ' 

28  ' 

' 4.90 

135 

Man’ll  3l 

133 

4<l*i 

9. 2.5 

2.510 

OcIoImt  27. . . . 

18 

18.8 

5.01 

11.3 

April  H 

124 

244 

t>.  ai 

fk'13 

Dc«’cinl>or  31  .. 

124 

275 

7.30 

838 

April  13 

122 

is: 

6. 33 

414 

i 
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Daily  gage  height,  in  feel,  of  Arroyo  Seco  near  Soledad,  Cal.  ^ for  J906. 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 
9. 

10. 

U. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 


31 


Jun. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

5 55 

565 

62 

63 

5.95 

61 

54 

51 

4.5 

50 

505 

52 

5.52 

5 6 

6 15 

8 0 

59 

605 

5.4 

51 

4.5 

50 

505 

5.  L5 

5 52 

558 

6 6 

7. 75 

5 9 

60 

54 

51 

47 

50 

505 

5 15 

5 53 

555 

645 

7.55 

5 9 

6 0 1 

535 

5.1 

46 

50 

5 25 

5 15 

5.52 

552 

6 9 

7.« 

58 

59 

535 

5 1 

46 

50 

55 

5 15 

5 52 

5 6 

665 

7.2 

58 

50 

5 35 

51 

4 r> 

50 

525 

5 15 

5.52 

55 

6 5 

7.0 

58 

5 85 

5 3 

51 

46 

4 9 

5 15 

515 

5 52 

5 49 

6;t9 

6 95 

5 75 

5 8 

53 

51 

4.6 

4 8 

5 15 

5 15 

5.51 

545 

63 

68 

5 7 

58 

53 

51 

4 5 

48 

51 

6.3 

&51 

5 41 

6 21 

67 

57 

5 75 

5 3 

51 

4.6 

48 

51 

53 

5.52 

5.7 

6 28 

66 

58 

5 7 , 

5.3 

505 

4.6 

4 8 

5 1 

oi.r  0 

6.85 

5 51 

11.3 

6.5 

5 75 

5 7 

525 

5 as 

46 

49 

5 1 

7.95 

8.18 

58 

6 15 

65 

57 

57 

5 25 

5 05 

4.6 

50 

51 

7.2 

5 92 

7.8 

6 4 

5 7 

5 65 

5 25 

5 05 

4.6 

50 

51 

66 

7.30 

7.05 

10. 1 

6.35 

57 

565 

52 

5.0 

4.7 

5 0 

51 

6 2 

6.75 

6.45 

9.25 

6.3 

57 

5 6 

52 

50 

4.7 

5.0 

51 

61 

7.98 

53 

64 

6.3 

565 

5 6 

52 

5 0 

4 8 

50 

5 1 

585 

7.98 

628 

7.88 

62 

56 

5 6 

52 

5 0 

49 

50 

51 

58 

10. 12 

6 18 

7.6 

62 

56 

555 

52 

5 0 

4 9 

50 

51 

57 

80 

6. 1 

7.3 

62 

56 

5 5 

52 

50 

50 

50 

51 

56 

7.2 

63 

7.95 

6.2 

56 

55 

5 2 

50 

50 

50 

51 

vss 

6.8 

685 

7.48 

6 2 

5 6 

55  . 

52 

5 05 

50 

5 05 

5 15 

55 

6.5 

6 6 

8 94 

62 

56 

5 5 j 

5.2 

5 05 

50 

5 05 

515 

55 

6 3 

6 50 

8 85 

6 2 

5 6 

5 5 

5 2 

5 05 

50 

505 

51 

5 5 

6.15 

640 

67 

62 

56 

55 

52 

505 

505 

505 

5.15 

55 

&0 

630 

9.0 

605 

655 

55 

515 

5.0 

506 

5a‘> 

6. 15 

7.45 

5.95 

6.3 

8.35 

6 05 

8.3 

5 5 

5 1 

5 0 

5 as 

5 a5 

.VIS 

7.2 

5.9 

63 

60 

6 0 

7.3 

55 

51 

4.9 

505 

5 a5 

515 

67 

585 

7.7 

0 0 

6 75 

5 45 

515 

4 8 

5 0 

5 a5 

52 

6 35 

5 75 

8 12 

60 

6 45 

54  I 

5.1 

4.7 

50 

505 

52 

625 

5.7 

9.08 



6 4 

1 

51 

4.6 

505 

7.2 

I 


« Estimated. 


Hating  tabU  for  Arroyo  Seco  near  Solcdad,  Cal.,  for  /.W. 


i Oa»* 

1 height. 

Dis- 

charge. 

’ Oa^ 
height 

1 Die-  1 
I charge. 

1 Gage 
height 

Dl'.- 

charge. 

Gage  : Dis-  . 
height  charge.  1 

,■  Gage 
i height 

Dis- 

chargi’. 

' Feet. 

Stc.-tl.  1 

Feet. 

Sec.-ft.  1 

1 Feet. 

Sec.-H. 

Fe't.  1 See.-ft. 

Feet. 

Sec.-fl.  ' 

450 

0 

' 500 

153 

6 70 

.553 

7.80  1,195 

9.  80  1 

2.9H0  1 

460 

1 

I 5 70 

165  ' 

680  , 

599 

7.90  I,2t« 

laoo  1 

3.180  ! 

470 

3 

580  ^ 

218  1 

690  1 

648 

600  i 1,340 

16  20  ; 

3.;i80  1 

480 

5 

1 590 

252 

7.00 

700 

8.20  1.49.5 

10  40 

3.. 580 

490 

8 

600 

286  1 

7.  10  , 

7.54 

6 40  1 1.(^  4)  > 

laeo  ' 

3.7H0 

500 

1 14 

' 6 10 

320  1 

7.20 

810 

KiiO  1 1.840 

lam  , 

! 3.i»80  1 

5 10 

24 

1 620 

35(> 

7.30 

HC<H 

680  1 2.020 

11.00  ' 

' 4.180  ' 

5 20 

40 

1 630 

393  ; 

7.  40 

928 

9.00  2,200 

iza)  1 

1 5.180 

530 

63 

1 640  ‘ 

431  f 

7.  50  ' 

990  1 

i 9.  20  , 2.  :«K) 

laoo  ! 

! 6.250  , 

540 

91 

i 6.50 

470 

7.  W> 

i,av» 

9.  40  2.  .580 

550  , 

] 

> 121 

1 

660 

1 1 

510 

1 

7.  70 

1.125 

9.  1 2. 780 

N'frri:.— This  table  Is  bascnl  ou  35  discharge  nieasureinents  made  during  1906  and  Is  well  deflne«l  l»etwcen 
gage  heights  5 feet  and  10  feet. 
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SURFACE  WATER  SUPPLY,  1906. 

Monthly  discharge  of  Arroyo  Seco  ntar  Solcdad,  Cal.  ^ for  1906. 
[Dmlnage  an?a,  215  square  miles.] 


) 

Discharge  in  second-feet. 

1 Uun-off. 

Total  in 
acre-feet. 

Month.  1 

Maximum. 

1 Minimum,  j 

Mean. 

1 

Sec.-ft.per 
sq.  mile. 

Depth  in 
inches. 

January 

3.;too 

124 

556 

34.200 

2.50 

2.99 

Febnmr>* 

727 

94 

302 

16,800 

1.41 

1.47 

March 

338  : 

1.300 

S3.U00 

6 32 

7.29 

April 

May 

1 1.580 

280  1 

.558 

33.200 

2 00  1 

2.90 

1.5H0 

153 

297 

18,300 

1.3S  1 

l.£9 

Juno 

;i20 

91  i 

178  ! 

10.  OOO 

.828  ' 

.92 

July 

91 

24  1 

50  8 

3.120 

.236  i 

' .27 

Augiiflt 

24 

1 1 

17  3 

1.000 

.080  i 

09 

Soplcmlicr 

19 

0 j 

7.1 

422 

.033 

.04 

Octolier 

19 

s 1 

14  1 

8t)7 

.000 

.08 

NovPinlK'r 

121 

19  1 

31.8 

1,800 

.148 

. 16 

Dcceinlier 

0.250  , 

32 

492 

30.300 

2 29 

2.64 

Tho  year 

0.250 

0 j 

322 

234.000 

1.49  : 

20.  44 

Note.— Values  are  ratM  as  follows:  Jamianr*  to  June,  oxcelUmt;  July  and  Decenilter,  good;  August 
to  Noveml>er,  fair. 


SAN  FRANCISCO  RAY  DRAINAGE  BASIN. 

<; KNEU AT.,  EEATl  KEiS. 

Sacramento  River,  rising  in  northern  California  and  flowing  south, 
and  vSan  Joaquin  River,  rising  in  tlie  southern  Sierras  and  flowing 
north,  drain  the  western  slojic  of  the  Sierra  Nevada  and  the  eastern 
slope  of  the  Coast  Range  north  of  San  Francisco.  They  meet  near 
Suisun  Bay,  finally  discharging  their  waters  into  the  Pacific  Ocean 
through  San  Francisco  Bay. 

SAfltAMEXTO  UIVElt  DISAINAGE  BASIN. 

DESCRIPTION  OF  BASIN. 

Sacramento  River  is  the  principal  river  of  California,  and  drains 
all  of  the  territorv’  .south  of  Mount  Shasta  and  between  the  Coast 
Range  and  Trinity  Range  on  the  west  and  the  Sierra  Nevada  on  the 
east.  The  portion  of  the  drainage  ha.sin  above  Red  Bluff,  Cal., 
e.xtends  from  the  Trinity  Mountains  on  the  west  to  Warner  Mountains 
near  the  Califomia-Nevada  State  line  on  the  east.  The  watershed 
on  the  we.st  from  the  Trinity  Mountains  is  comparatively  narrow, 
being  only  from  10  to  3.5  miles  in  width,  and  furnishes  a very'  small 
proportion  of  the  discharge  of  this  river,  but  from  the  east  Pit  River, 
which  is  the  most  important  tributaiyy  drains  a large  area  extending 
about  120  miles  east  from  Sacramento  River  between  Mount  Shasta 
on  the  north  and  La.ssen  Peak  on  the  .south.  The  greater  portion 
of  this  basin  is  composed  of  lava  and  shows  other  evidences  of  vol- 
canic activity,  such  as  volcanic  cones  and  craters.  Nearly  all  the 
.streams  tributary  to  Pit  River  have  their  origin  in  large  springs, 
many'  of  which  discharge  .several  hundred  second-feet.  The  most 
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important  tributary  of  the  Pit  is  McCloud  River,  draining  the  south- 
eastern slope  of  Mount  Shasta.  It  derives  its  waters  principally 
from  the  melting  of  the  snow  on  the  high  elevations  of  this  mountain. 
The  western  portion  of  the  watershed  extending  along  the  Trinity 
Range  is  well  timbered,  as  is  also  that  portion  of  tlie  drainage  area 
in  the  Sierra  Nevada  Ij'ing  between  Mount  Sliasta  and  La.s.sen  Peak. 
Farther  east,  however,  there  is  little  or  no  forest  covering,  and  the 
country’  is  used  extensively  for  jia-sturage.  The  rainfall  is  very' 
unequally  distributed,  varying  from  le.ss  tlian  10  inches  in  the  eastern 
portion  of  the  basin  to  50  inches  along  the  northern  and  western 
portion.  Below  the  gaging  station  the  river  enters  the  Sacramento 
Valley,  through  which  it  flows  on  a comparatively  light  grade  until 
it  reaches  Suisun  Bay.  During  the  winter  months,  when  the  Sacra- 
mento and  its  tributaries  are  in  flood,  large  areas  of  the  Sacramento 
Valley  are  overflowed.  The  floods  that  occur  in  the  latter  ]>art  of 
the  rainy'  season,  after  the  large  overflow  areas  or  ba.sins  are  filled, 
cause  great  damage  in  the  lower  portion  of  the  valley'. 

MAIN  SACRAMENTO  RIVER. 

SACRAMENTO  RIVER  NEAR  RED  BLUFF,  CAL. 

The  gaging  station  at  Jelly's  Ferry,  which  is  located  about  12  miles 
above  the  town  of  Red  Bluff,  was  established  April  30,  1895.  The 
right  bank  of  the  river  is  high,  but  the  left  bank  is  liable  to  overflow 
when  the  river  ri.ses  above  the  25-foot  mark.  The  river  has  been 
known  to  reach  the  35-foot  mark.  Because  of  the  liability  to  over- 
flow it  was  deemed  advisable  to  select  a new  gaging  station,  w'here 
the  water  at  flood  stage  could  be  more  confined.  A point  in  fron 
Canyon,  where  the  river  had  been  gaged  by'  the  State  engineering 
department  in  1879  and  by'  commissioner  of  public  works  in  1893-94, 
was  chosen  as  a new  gaging  station.  The  conditions  at  this  station 
and  the  bench  marks  are  described  in  Water-Supply'  Paper  No.  177, 
p.  128,  where  are  given  also  references  to  publications  that  contain 
data  for  previous  years. 

Ditrhnrqr  miasiiremenU  of  Sarrami  nto  Hiiir  mar  Hal  Kbiff.  Cal.,  by  R.  S.  Ifavlry.  in 

1906. 


Datf . 

Width. 

Anil  of 
aection.  < 

tJuKi'  I.)i»*  |l 

1 heignt.  charge. 

Date. 

Width 

' ““"  l section. 

<iage 

' height,  chaise. 

Feet. 

Sg.  ft. 

Feet. 

[I 

Sec.-ft.  1 

1 Feet.  Sq.  ft. 

Fat. 

Sec. -ft. 

F’f'bnmrv  27 

550 

10.30 

4l.(i00 

Muy  16 

.'  7.2»  r,.-kn 

4.tM 

15, 700 

February  27... 

546 

7,850 

9. 45 

3i>,000 

May  18 

527  4.980 

4. 14 

1 1.3,  ^ 00 

March  13 

550 

7.1L0 

9.00 

3-S.200 

Juiie  12 

.531  6, 270 

6.  .50 

23, 1 00 

March  14 

550 

7,7f:o 

9.30 

.liiiio  13 

.532  5.  StO 

5.  OH 

19.100 

March  2«>a 

590 

12,100  i 

18.30 

92.  too 

Jnlv  7 

520  i 4,3l4) 

2.90 

9,100 



..I  536 

6, 550 

7.00 

24.500 

Septeinlter  f»  . . 

laii  ! 3..AK) 

I.M 

5. 470 

M«y  3 

531  j 

5,570 

1 

5.25  ' 

1 

18,500 
I 1 

niH.vinlx‘r  11 . . 

.1  5:i8  , 0,570  1 

1 ! I 

7.00 

1 20,900 

o Measured  by  iloats. 
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•SURFACE  WATER  SUPPLY,  1906, 


Daily  yaye  height,  in  feet,  of  Sacramento  River  near  Red  Bluff,  Cal.,  for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June.  July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.5 

2.9 

*7.65 

15.5 

5.5 

5.6 

3.3 

1.9 

1.7 

1.6 

1.6 

1.7 

•» 

1.4 

2.8 

6.95 

12.55 

5.4 

5.5 

3.25 

1.9 

1.65 

1.6 

1.6 

i.r 

3 

..  1.4 

2.7 

10.65 

10.75 

5.3 

5.5 

3.2 

1.9 

1.65 

1.6 

1.85 

1.65 

•* 

1.4 

2.7 

10.75 

9.6 

5.2 

8.85 

3.1 

1.9 

1.65 

1.35 

2.4 

1.7 

A 

1.4 

2.6 

8.2 

8.55 

5.3 

7.75 

3.0 

1.9 

1.65 

1.35 

3.25 

1.7 

0 

1.45 

2.55 

7.3 

7.9 

5.15 

7.8 

2.95 

1.8 

1.65 

1.55 

*?  •> 

1.75 

7 

1.45 

2.5 

6.9 

7.5 

5.0 

6.85 

2.9 

1.8 

1.6 

1.55 

2.0 

2.35 

8 

1.45 

2.5 

6.6 

7.3 

4.9 

6.2 

2.8 

1.8 

1.6 

1.55 

1.9 

2.;k 

9 

1.5 

2.6 

«.« 

7.25 

4.8 

6.0 

2.8 

1.8 

1.6 

1.55 

1.85 

2.4 

to 

1.8 

2.7 

6.5 

7.1 

4.9 

5.6 

2.7 

1.75 

1.6 

1..55 

1.8 

5.2 

11 

1.75 

3.25 

6.45 

6.9 

4.8 

5.35 

2.7 

1.75 

1.6 

1.35 

1.8 

7.75 

12 

..  3.3 

3.9 

14.85 

6.55 

4.7 

6.35 

2.6 

1.75 

1.6 

1.55 

1.75 

7.3 

13 

4.65 

9.9 

6.2 

4.55 

5.6 

2.6 

1.7 

1.6 

1.55 

1.75 

5.0 

14 

4.3 

3.35 

9.55 

6.5 

4.5.5 

5.25 

2.5 

1.7 

1.75 

1.35 

1.75 

3.8$ 

15 

4.35 

10.95 

T.K 

5.9 

4.9 

5.0 

2.5 

1.7 

1 4 

1.6 

1.8 

3.15 

16 

..1  12.8 

7.45 

7.0 

5.8 

4.6 

5.9 

2.4 

1.7 

1.7 

1.6 

1.8 

3.0 

17 

..  9.85 

7.3 

6.6 

S.8 

4.3 

5.4 

2.4 

1.7 

1.65 

1.6 

1.8 

2.8.5 

18 

..  12.7 

6.75 

5.95 

5.75 

4.2 

5.0 

2.4 

1.65 

1.65 

1.6 

1.75 

2.8 

19 

..  22.6 

10.6 

5.35 

5.6 

4.1 

4.U5 

2.3 

1.7 

1.6 

1.6 

1.7 

2.6 

20 

. . 9.1 

8.5 

S.J« 

5.6 

4.0 

4.5 

2.3 

1.7 

1.6 

1.6 

1.7 

2.4 

21 

..  5.8 

9.9 

8.3 

5.7 

4.0 

4..1 

2.25 

1.7 

1.6 

1.35 

1.7 

2.4 

O'! 

4.7 

10.0 

12.95 

5.75 

3.9 

4.1 

2.2 

1.7.1 

1.6 

1.6 

1.7 

2.3 

23 

4.3 

12.75 

10.7 

6.0 

3.8 

3.95 

2.2 

1.75 

1.65 

1.6 

1.7 

2.3 

24 

..  4.0 

11.5 

14.85 

5.8 

3.7 

3.75 

2.1 

1.7 

1.7 

1.6 

1.7 

2 61 

25 

10.35 

16.6 

6.1 

4.4 

3.7 

2.1 

1.7 

1.7 

1.6 

1.7 

4.8 

26 

..  3.55 

8.4 

17.95 

5.5 

9.6 

3.6 

2.1 

1.7 

1.6 

1.6 

1.7 

12.7 

27 

..  3.4 

9.1 

15.45 

6.0 

11. 0 

3.75 

2.0 

1.7 

1.6 

1.6 

1.7 

13.6$ 

28 

..  3.4 

8.5 

12.6 

6.2 

10.6 

3.7 

2.0 

1.7 

1.6 

1.6 

1.65 

8.55 

29 

3.25 

10.8 

.1.6 

8.95 

3.5 

2.0 

1.7 

1.6 

1.6 

1.7 

6.5 

30  

31  

..  3.2 

..  3.W) 

U.STi 

23.35 

5.55 

7.35 

6.5 

3.35 

2.0 

1.9 

1;? 

. 

1.6 

1.6 

1.7 

5.3 

6.0 

Rating  table  for  Saeramentn  Rirer  near  Red  Bluff,  Cal.,  for  1904-1906. 


1 Oagp 

helgnt. 

Ilia-  ' 
charge. 

(luK..  : 
height. 

Dia- 

chargp. 

Oagr 

hoignt. 

Dis- 

chargp. 

1 Gage 
height. ' 

Dia- 
' charge. 

, (Jage 
'height. 

1 Dis- 

ehargp.  j 

I Fert. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft.  1 

Fret.  1 

Src.-fl. 

Fret. 

1 Sec..fl. 

1.  10 

5,410 

2.60 

: 8.810 

380 

12,720  1 

6lQ0 

21, \6q 

\ 14.00 

61.700 

1 1..50 

5.IV50  1 

2.70 

9,120 

3 90 

13.000  i 

6.20 

21,910 

15.00  1 

! 68,200 

1 l.»K)  , 

5.920  ' 

2.80 

' 9.4.10 

4.00  1 

I 13,400 

6.40 

22.780 

' l&OO 

75. 100 

1 1.70  , 

6.190 

2.90 

9. 740 

4.20  1 

1 14.120 

6.(i0 

23,620 

17.00 

82,200 

1.^4) 

6.460 

.3  00 

10.050 

4.40  1 

1 14,840 

1 6.H0 

24.460 

18.00 

89. 700 

1.90  ! 

6, 7:io 

3 10 

10,.«0 

4.60  ' 

' 15,  .580 

1 7.00 

25,  .100 

19.00 

97.600 

2.00 

7,000  1 

.3  20 

10.710  1 

4.80  1 

1 16,  .140 

' 8.00  , 

29.700 

20.00 

ia5, 900 

2.  to 

7,:ioo 

3:» 

11. (MO  1 

300 

! 17,100 

1 9.00  1 

: 34.300 

21.00 

114. too 

2.20 

7, 600 

340 

11.370  1 

i 5.20  1 

1 17,900 

; laoo 

39,100 

22.00 

123, 700 

2.  .10 

7,900 

3.50 

11,700  , 

, 5.40 

18.  TOO 

11.00 

44.200 

23  00 

1.31.200 

2.40 
2.  .50  J 

8.200 
8.  .500 

.3  60 
3 70 

12.  (MO  ' 
12.  .180 

: 3tm  1 
5.80 

1 19.  .500 
20.100  1 

12.00 

1300 

49. 700 
55.600 

24.00 

143.100 

VoTK.  —This  trtbU*  is  baso<l  on  *llschan?i»  rnoHsummonts  mad**  during  1902-19O>  and  is  wpU  dpftnod, 
Monthly  diurlMrye  of  Sacramento  River  near  Red  Hlnff,  Cal. ^ for  1906. 
[Drainagi'  arr*a.  9.300  square  nillps.] 


Miinth.  1 

i 

Diwhargi*  In  second-fwt. 

1 I 

Total  in 
acre-feet. 

Knn-off. 

Sec.-ft. per’  I>epthin 
sq.  mi£e.  inches. 

1 ! 

1 Maximum. 

1 Minimum.  ^ 

Mean. 

January 

February*,., 1 

•March 

April. 

Mav 

June 

.lulv 

August ] 

SeptemN’r 

0(  toU?r 

Novemi>er 

Dt'cember 1 

The  year 

1 129.000 

1 .54, 100  ! 

137,000 
71.rfl0 

44.2a) 

31. 600 
11.000 
1 6.730 

! 6. 320 

5.920 
1 10,9a) 

1 59.  .500 

5,410  1 
i 8.  .500  ! 

18.  .500  ' 
i 19.100' 

12,400 
11. 3K) 
6,730 
6,ao 
.5,920 
5,780 
5,920  ; 
G.Of'O 

1 14,700 

23.200 
42.. 500  1 
2>i,  :mo 
19.400 
18, 100 
8,310 
' 6.  :430 

6.020 

! 5,870  i 

! 6,. 570  ' 

1 15.400 

904.000 

1.290.000  1 

2.610.000 
l..560,0rt) 
1, 190.000 

, 1,080.000 

' 524. 000 

389.000 

358.000 
1 361.000 

.•©i.ooo 

i 947.000 

1.58  ' 1.82 

2.49  359 

4. 57  5. 27 

2.  83  3 16 

2.09  2.4J 

1.95  2.18 

.917  l.W 

.681  79 

.647  .72 

.631  .73 

. 7a.  . 79 

l.a.  1 1.91 

137.000 

I 5. 410 

16. 1«)  , ll.JiOO.OlO 

1 1.73  ' 23.41 

Note.— The«*  vhIvh's  are  pxwllpnt. 
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MISCELLANEOUS  MEASUREMENT  IN  SACRAMENTO  RIVER  DRAINAGE 

BASIN. 

The  following  measurement  was  made  of  Saeramento  River  at 
Bairtl  station,  on  the  Southern  Pacific  Railway,  near  Gregory,  Cal., 
October  9,  1906: 

Width,  115  feet  ; area.  :100  nquare  feet  ; diwharge,  315  neoond-feet. 

PIT  RIVER  DRAINAGE  BASIN. 

DE.SCRIPTION  OF  BASIN. 

Pit  River  has ‘its  source  in  the  Warner  Mountains  in  the  extreme 
northeast  part  of  California.  It  flows  in  a southwesterly  direction,  dis- 
charging its  waters  into  Sacramento  River  a few  miles  above  Redding, 
Cal.  It  has  numerous  tributaries,  the  larger  of  which  have  their  source 
in  large  springs,  which  discharge  from  crevices  in  the  lava  fonnation. 
About  50  per  cent  of  the  area  of  this  drainage  basin  is  barren  of  timber 
and  composed  principally  of  lava  with  a light  soil  covering,  being 
used  extensively  for  pastnrage  and  tlie  raising  of  stock.  There  are 
numerous  small  valleys  with  light  grades,  which  hold  the  water 
throughout  the  summer  months  principally  in  the  state  of  swamps. 
These  areas  are  used  mainly  as  meadow  land  and  for  the  raising  of 
stock  feed.  Pit  River  does  not  discharge  in  any  great  volume  until 
it  reaches  a point  near  Fall  River  Mills,  which  lies  about  midway 
between  the  point  where  the  Pit  River  enters  the  .Sacramento  and  its 
source.  Fall  River,  which  is  the  principal  tributaiy-  of  the  Pit  from 
the  north,  receives  its  water  supply  from  large  perennial  springs 
which  discharge  1,500  second-feet.  Hat  Creek  and  Burney  Creek 
are  also  large  tributaries  from  the  south  and  drain  the  northern  slope 
of  Lassen  Peak.  Their  principal  sources  are  also  from  large  .peren- 
nial springs  in  the  lava  formation. 

West  Valley  Creek  is  a tributary  of  South  Fork  of  Pit  River.  Ash 
Creek  flows  into  Clear  Creek,  through  which  it  enters  Pit  River  from 
the  south.  There  is  considerable  timber  scattered  throughout  this 
drainage  basin,  the  principal  growth  l\nng  in  the  southern  portion  of 
the  basin  and  also  in  that  section  lying  north  of  Pit  River  and  between 
Fall  River  and  the  upper  .Sacramento.  There  are  numerous  reser- 
voir sites  on  the  upper  reaches  of  this  stream,  all  of  which  have  been 
or  are  being  surveyed.  Sk’veral  gaging  stations  are  maintained  on 
Pit  River  and  tributaries  at  points  where  surv'eys  have  been  made 
for  the  construction  of  storage  reservoirs.  The  rainfall  throughout 
this  basin  is  very  unevenly  distributed,  ranging  from  10  inches  in  the 
eastern  portion  to  50  to  75  inches  in  the  western  and  northwestern 
portion.  About  50  per  cent  of  the  precipitation  falls  in  the  form  of 
snow,  but  does  not  remain  any  length  of  time  e.xcept  on  the  higher 
elevation  of  Mount  Shasta  and  La.ssen  Peak. 
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SUKFAfE  WATEB  SUPPLY,  1906. 


McCloud  River  drains  the  southeastern  slope  of  Mount  Shasta. 
Its  drainage  area  is  comparatively  small,  covering  676  square  miles. 
It  is  long  and  narrow,  extending  from  north  to  south.  There  are 
few  tributaries.  Its  main  water  supply  comes  from  Mount  Shasta, 
on  which  the  snow  remains  during  the  entire  year.  It  is  also  fed  by 
numerous  large  springs  scattered  throughout  the  drainage  basin. 
Tlie  precipitation  is  very  lieavy  and  is  pri.icipally  in  the  fonn  of  rain, 
except  on  the  higher  elevations  of  Mount  Shasta.  The  discharge  of 
this  stream  seldom  falls  below  1,200  second-feet.  It  discharges  into 
the  Pit  River  a few  miles  above  the  junction  of  the  Pit  with  the  Sac- 
ramento. The  entire  basin  is  well  timbered. 

PIT  RIVER  NEAR  BIEBER,  CAL. 

This  station  was  established  January  22,  1904.  It  is  located  12 
miles  below  Bieber,  Cal.,  near  Muck  Valley.  The  conditions  at  this 
station  and  the  bench  marks  are  described  in  Water-Supply^  Paper 
No.  177,  page  136,  where  arc  given  also  references  to  publications  that 
contain  data  for  previous  years. 


UUehargr  measurenxmta  of  Pit  Kiirr  ruar  Kirber,  Cal.,  by  F.  II.  Ilolabird.  in  190a. 


Data. 

Ga^ 

hcignt. 

Dis> 

charge. 

Date. 

Width. 

Area  of 
section. 

Gage 

height 

Dis- 

charge. 

Frrl.  Sq.  ft. 
213  sro 

Ffft. 

Sec.-/I. 

1 

Feet, 

VIh 

Feet. 

Sef.‘ft. 

3.^ 

Jamiurv  . . . 

5.90 

1.K20 

April  9 

224 

6.  SO 

Ft*bnuir>'  3**. . . 

2l»  (Ml 

5.U) 

1,321) 

April  12 

220 

986 

6.40 

2.5K) 

Fcbniarv  5o. . . 

2iW  two 

5.(K) 

I.ISO 

April  13 

219 

942 

&C0 

2.340 

Ffbruan'  . . 

207  I'd5 

4.70 

1,38 

April  14. 

219 

917 

d 10 

2.  ISO 

Fcbman’  10<». . 

207  fd.S 

4.  70 

877 

April  16.  

214 

870 

&C0 

1.880 

F»d>ruarv  12 .. . 

205  f>37 

4.f0 

0f*3 

April  17 

217 

853 

5.80 

1,870 

Fcbmarj’  14  . . . 

207  723 

5.20 

1.310 

April  19 

214 

K26 

&70 

1,7H» 

Fidiriuiry  lb  . . . 

220  ‘H»2 

fu30 

2.010 

April  20 

210 

807 

&60 

1,700 

F«‘bnmr\’  17  . . . 

219  942 

G.20 

2.430 

April  27 

207 

740 

&32 

1,440 

2JU  8S7 

( V 40 

2.1X0 

207 

616 

4.  TO 

«33 

Ffbmnrv  21  . . 

220  1.0’4I 

tfc  70 

3.1l» 

May  12 

207 

616 

4.70 

906 

Fidmiarv  23  . . . 

224  I.IU) 

‘:o 

3. 5.30 

May  19 

3tSl 

660 

4.90 

l.ON) 

Fcbruarv  2»i .. . 

220  942 

a 20 

2. 420 

May  26 

207 

696 

400 

858 

F**l»nmry  2» .. . 

224  I.IJO 

7. 04 

3.0)0 

June  2 

207 

573 

450 

773 

215  s\r2 

Ik  <K1 

2.010 

193 

512 

<35 

657 

224  1,1  :<j 

7.  10 

3 040 

193 

473 

< 10 

535 

230  1.270 

7.  f>5 

4.010 

98 

176 

230 

64 

Man’h  18 

219  942 

i\  25 

2.3.'0 

68 

128 

L80 

20 

Mitrch  20 

219  942 

6.20 

2.3'.0 

St'ptombor  1 . . . 

68 

128 

L80 

20 

March  21 

222  US5 

6.  50 

2. 7<i) 

Septeinlw*r  8. . . 

Ii8 

128 

L80 

19 

March  22 

J.M  I,  •10 

i.  .'>2 

4.340 

ScpU'inl*er  15 . . 

68 

132 

L90 

27 

.Man  h 23 

i.bso 

9.  50 

9, 500 

Si*ptenil)er  23 . . 
.Septemlwr  29 . . 

68 

137 

2.00 

29 

.\prd  4 

224  l.l'A) 

7.30 

3.130 

68 

128 

L85 

24 

224  l.lOO 

tV  IX) 

3.,^30 

68 

130 

1.00 

25 

b 

224  l.OxO 

fkS.5 

3. 212) 

Outol)**r  14 

68 

141 

ZOO 

29 

.\pr.l  T 

April  ^ 

224  l.Kil 

2V4  I.lno 

fi.  IX) 
Ik  95 

3,  VHO 
3,310 

OololH'r  26 

98 

208 

ZOO 

8] 

by  ToI«t  end  Ilolabird. 

h Vflocitit‘8  not  int^asurtHl  in  <'ntin>  cross  section;  discharge  prolwbly  too 
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Daily  gage  height,  in  feet,  of  Pit  River  near  Bieber,  Cal.,  for  1906. 


Day. 

Jan. 

F«*b. 

Mar. 

Apr. 

Msy. 

June. 

July. 

Aug. 

Sept,  j Oct. 

! 

a5 

a7 

0. 1 

a 1 

45 

4 1 

2.6 

1.8  i.a 

2 

ao 

as 

A3 

a 1 

4 5 

40 

2.6 

1.8  i.a 

3 

ao 

as 

7.H 

49 

45 

4 0 

2.6 

1.8  1.9 

4 

ao 

ao5 

7.3 

48 

45 

38 

36 

t.K  , 1.9 

5 

ao 

a 1 

ao 

47 

45 

as 

2:6 

1.  8 1.  9 

A 



iS 

ao 

ass 

47 

44 

as 

3 6 

1.8  ' 1.9 

47 

ao 

&g 

47 

44 

as 

35 

1.8  1.9 

H 

47 

ao 

ao5 

47 

44 

ass 

35 

1.8  1.9 

9 

47 

a4 

ao 

47 

4 35 

ass 

34 

1.9 

10 

as 

as 

47 

43 

a? 

33 

i 2-0 

11 

47 

7.0 

as 

47 

43 

a7 

13 

10 

12 

48 

7.1 

a4 

47 

42 

37 

33 

« 30 

U 

a 1 

7.6 

a2 

48 

4 2 

37 

2.3 

30 

14 

a2 

7. 1 

ai 

49 

42 

as 

3 9 

15. 

a 4.5 

as 

as 

ao 

49 

42 

35 

39 

1.9  

16 

4.35 

a3 

as 

ao 

48 

4 1 

35 

36 

1.9  

17 

4.25 

a2 

a 1 

as 

48 

4 1 

a 4 

34 

tjl 

i6 

a2 

as 

as 

48 

40 

a 4 

32 

19 

as 

a 4 

a 4 

a7 

49 

40 

3 35 

3 2 

3 0 t 

20 

&4 

a4 

a2 

a6 

49 

3.5 

3.  35 

i.g 

21 

a 4 

a7 

a4 

as 

40 

3 4 

3 3 

1.9 

22 

as 

7.2 

7.4 

as 

48 

3 35 

1. 9 

23 

7.3 

ao 

as 

a4 

46S 

a 55 

3 0 

24 

7.8 

a7 

las 

a4 

4 as 

a as 

30  

25 

ao 

as 

11.  s 

a2 

46 

42 

1.8 

3 0 

26 

ao 

a2 

11.0 

a2 

46 

42 

1.8 

1.9  

*>7 

a 1 

a 4 

10.2 

as 

46 

42 

1.8 

1. 1)  

28 

a i 

7.0 

9.3 

as 

46 

42 

1.8 

1.9  

29 

a 1 

ao 

as 

46 

42 

1.8 

1.85  • 

30 

ao 



a2 

a 15 

46 

4 1 

1.8 

1.K5  

31 

as 

a 4 

46 

l.S 

1 

■ 

Rating  table  for  Pit  Riitr  near  Biebrr,  Cal.,  for  1906. 


Oaw 

heis^t. 

Dl»- 

Gage 

Dis- 

' Gage 

Dis- 

Gage 

height. 

Dix- 

Gage 

height. 

Dis- 

charge. 

height. 

charge. 

height. 

charge. 

charge. 

chargt'. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft 

1.80 

21 

2.90 

108 

4.00 

450 

5.00 

1,140 

7. 00 

3,520 

1.90 

24 

3.00 

120 

4. 10 

:i00 

5.20 

1,320 

7.20 

3,840 

300 

29 

3. 10 

135 

4.20 

560 

5.  40 

1,500 

7.  40 

4,160 

2.10 

35 

3.20 

154 

4.30 

6*0 

5.60 

1,700 

7.60 

4,480 

3 20 

41 

330 

177 

4. 40 

6V) 

5.80 

1,900 

7.80 

4,820 

3.10 

49 

3.  40 

205 

4..'i0 

735 

6 00 

2,120 

8.00 

5,180 

2.  40 

i7 

3 so 

240 

4.60 

835 

6 20 

2.360 

9.00 

7,140 

3 50 

66 

3.60 

278 

4.  70 

900 

6 40 

2,aio 

10.00 

9,600 

363 

76 

3.  70 

316 

4.80 

980 

6 60 

2,920 

11.00 

12,400 

2.70 

86 

3.80 

356 

4.90 

1,060  . 

6.80 

3,220 

12.00 

15,200 

3 80 

16  1 

.390 

400 

Norr.— This  table  Is  based  on  53  dlacharfte  niessuiements  matlo  dnrinK  1905  and  is  well  deflnetl 
below  ftatte  height  7.5  feet. 


Monthly  liierharge  of  Pit  River  near  liirbrr,  Cal.,  for  1906. 

{Drainage  area,  2,a'iO  square  miles.] 


Diachurge  txx  atvoml-feet. 

Uun-4iiT. 

Month. 

Maximum. 

Minlmiiiii. 

Moan. 

aore-f{N*t. 

Sec.-ft.  per 
S4{.  mile. 

Depth  in 
Inches. 

4.820 

■>w 

2.150 

72.500 

0. 7is 

0. 46 

3.8^0 

000 

1,030 

107.000 

. Ik'i4 

13,800 

2. 120 

4.4V40 

2HTI.OOO 

1.81 

April 

7.340 

1.280 

2..'»90 

1.54,000 

.S78 

.96 

May 

1,230 

KT) 

948 

58.300 

.,121 

.37 

7.as 

190 

.544 

.12.  404) 

IS4 

.21 

July  (1-21) 

.'iOO 

177 

311 

13,000 

10*1 

.08 

108 

21 

<*51 

3.140 

0i7 

.02 

29 

21 

<*24 

1.430 

.008 

.04)9 

October  (1-13) 

29 

22 

25 

fn5 

.008 

.004 

727,000 

s Discharges  Interpolated  for  days  when  gage  was  not  read. 

XoTE.— Values  are  rated  as  follows;  January  to  June,  excellent;  July,  gmxl;  August  to  October,  fair. 
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M’CLOUTJ  river  near  GREGORY,  CAL. 

This  station  was  established  March  23,  1902,  in  cooperation  with 
the  McCloud  River  Electric  Company.  It  is  located  at  Johns  Camp, 
near  Hirze  Mountain,  14  miles  east  of  Gregory  post-office.  Cal.  Baird 
Station,  on  the  Southern  Pacific  Railroad,  is  just  across  Sacramento 
River  from  Gregory.  The  conditions  at  this  station  and  the  bench 
marks  are  described  in  Water-Supply  Paper  No.  177,  page  147,  where 
are  given  also  references  to  publications  that  contain  data  for  previous 
years. 

Discharge  measurements  of  McCloud  Hirer  near  Gregory,  Cal.,  in  1906. 


1 

Pate. 

Hydrographer.  ^ 

Width. 

' Area  of  j 
section.  1 

CfS^  i 
heignt.  1 

Dis- 

charge. 

January 

F.  P.  Ackerson 

Feet. 

143 

Sq.ft. 

1,080 

Feet.  \ 
6.a5 

i sSec.‘ft. 

8. 780 

Januar)’  I6«. 

do ' 

152 

i 1.330 

7.40 

12.400 

Fobniary  IZ  ...i 

U.  S.  Hawley 1 

104 

I .556 

1.90 

1.580 

April  12 

do 

105 

685 ; 

3-07 

2, 910 

May  17 ' 

do 

104 

637  1 

2.45 

2.360 

October  10 

do 

100 

576  j 

1.56  1 

1.340 

oMeafuirpd  by  floats. 


Daily  (jaye  hiyht,  in/eet,  of  McCloud  Hirer  near  (Gregory,  Cal., /or  J906. 


l>ay. 

Jan. 

Feb. 

Mar. 

Apr. 

May- 

June. 

July. 

AU(5. 

8ept. 

Oct. 

Kov. 

D«. 

1 

1.6 

1.85 

3.3 

5. 6 

Z85 

3.6 

2.3 

1.8 

1.6 

1.6 

1.55 

1.55 

1.6 

1.S5 

3.3 

46 

2.8 

36 

2.23 

1.8 

1.6 

1.6 

1.6 

l.SS 

3 

1.55 

l.S.'i 

3.55 

4.15 

2.8 

4.65 

2.25 

1.8 

1.6 

1.6 

1.7 

1.35 

4 

1.55 

1.8 

3.3 

3.75 

2.8 

6.5 

2.2 

1.8 

1.6 

1.6 

2.35 

1.55 

1.55 

1.8 

3.0 

3.5 

2.75 

5.65 

2.2 

i.8 

1.6 

1.6 

1.75 

l.s 

6 

1.55 

1.8 

2. 75 

3.4 

2.7 

5.35 

2.15 

1.8 

1.6 

1.6 

1.6 

1.5 

7 

1.55 

1.75 

2.8 

3.3 

2.7 

4.6 

2.2 

1.8 

1.6 

1.6 

1.6 

1.5 

8 

1.55 

1.75 

2.85 

3.3 

2.7 

4.1 

2.15 

1,8 

1.6 

1.6 

1.55 

1.65 

9 ... 

1.55 

1.8 

2.9 

3.3 

2.05 

3.9 

2.1 

1.75 

1.6 

1.6 

1.35 

2.0 

10 

1.6 

1.9 

2.85 

3.3 

2.65 

3.8 

2.1 

1.75 

1.6 

1.35 

1.55 

345 

11 

1.7 

1.9 

2.9 

3.2 

2.65 

36 

2.05 

1.7 

1.6 

1.55 

1.35 

375 

12 

2.8 

1.9 

3.9 

3.a5 

2.6 

3.45 

2.0 

1.7 

1.6 

1.55 

1.55 

345 

13 

2.25 

2.0 

3.5 

2.95 

2.5 

3.3 

2.0 

1.7 

1.6 

1.55 

1.55 

2-05 

14 

2.1 

3.2 

3. 15 

2.9 

2.75 

3. 15 

2.0 

1.7 

1.6 

1.55 

1.35 

1.9 

2.55 

3.9l5 

2.05 

2.9 

2.85 

3. 15 

2.0 

1.7 

1.6 

1.55 

1.55 

1.85 

16 

6.15 

3.35 

2.7 

2.9 

2.6 

31 

1.9.5 

1.7 

1.6 

1.55 

1.55 

1.85 

17 

3.1 

2.85 

2.6 

2.9 

2.5 

2.95 

1.95 

1.7 

1.6 

1.55 

1.55 

1.8 

IS 

5.9.5 

3.2 

2.55 

2.9 

2.4 

2.85 

1.95 

1,7 

1.6 

1.55 

1.55 

1.7 

19 

.5-35 

3.6 

2.5 

2.9 

2.4 

2.8 

1.9 

1.7 

1.6 

1.55 

1.55 

1.7 

20 

3.35 

3.55 

2.5 

2.9 

2.35 

2.65 

1.9 

1.7 

1.6 

1.55 

1.55 

1.7 

21 

3.15 

4.45 

3.4 

2.9 

2.3 

2.6 

1.9 

1.7 

1.6 

1.55 

1.55 

1.7 

22 

3.1 

3.95 

4.4 

2.9 

2.3 

2.55 

1.85 

1.7 

1.6 

1.55 

1..M 

1.7 

23 

3.0 

3.65 

4.15 

3.a5 

2.25 

2.5 

1.85 

1.7 

1.6 

1.55 

1.55 

1.7 

24 

2.9 

3.8 

5.5 

3.05 

2.2 

2.4 

1.85 

1.7 

1.6 

1.55 

1.55 

1.7 

2.5 

2.7 

3.4 

6.45 

3.1 

2-25 

2.4 

1.8.5 

1.05 

1.6 

1.55 

1.55 

2.7 

2i..  

2.6 

3.2 

6.3 

3.0 

6.6 

2.4 

1.8.5 

1.65 

1.6 

1.55 

1.55 

4.7 

97 

2.4 

3.6 

5.2 

2.95 

6.25 

2.45 

1.8 

1.65 

1.8 

1.55 

1.55 

4.3*. 

2S 

2.2 

3.4 

4.4 

2.95 

5.3 

2.4 

1.8 

1.65 

1.0 

1.55 

1.55 

.1.4.S 

■«i  

2.1 

4.0 

2.9 

4.5 

2.35 

1.8 

1.^ 

1.6 

1.55 

1.35 

2.9 

.¥) 

2.0 

5.25 

2.9 

4.1 

2.3 

1.8 

1.65 

1.6 

1.55 

1.55 

3.1 

M 

1.9 

7.4 

3.7 

1.8 

1.65 

1.55 

2.8*1 
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Rating  table  far  McCloud  River  near  Gregory,  Cal., for 


Gage 

DU- 

Oage 

Di»- 

0«ge 

Dis- 

Oage 

Di»- 

' Gage 

Din- 

height. 

charge. 

height. 

charge. 

height. 

charge. 

height. 

charge. 

height. 

charge. 

Feel. 

3ee.>/t. 

Feet. 

Sec../t. 

Feet. 

Ser../l. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1 .w 

i,:bo 

2.40 

2,042 

i 3.30 

3,090 

4.  40 

4,990 

6.20 

9.120 

l.«W 

1,402 

2.50 

2,140 

1 3.40 

3.230 

1 4.60 

5,410 

6.40 

9,650 

1.70 

1.46H 

2.60 

•> 

3.50 

3,. 380 

1 4.80 

5,840 

6.60 

10,190 

l.HO 

1.53K 

2.70 

2,. 349 

3.60 

3^ 

, 5.00 

6,280 

6.80 

10,740 

1.90 

1,612 

2.80 

2.  <61 

. 3.70 

3.695 

' 5.20 

6,720 

1 7.00 

ll,3(n 

2.00 

1,690 

2.90 

2,  .578 

3.H0 

3,860 

1 5.40 

7,170 

' 8.00 

14,2.50 

2. 10 

1,772 

1 3.00 

2,700 

' .3.90 

4,030 

: 5.60 

7,630 

2-20 

1,858 

3.10 

2,82'» 

4.00 

4,210 

I 5.80 

8,110 

2.30 

1,948 

3.20 

11 

2.955 

ij  * 

4,58.5 

6.00 

8,600 

S't)TK.— This  table  is  based  on  dlschari^  measurements  made  during  1902-190G  and  Is  well  defined. 


Monthly  diArhoryf  of  McClotid  Hiver  nrar  Gregory,  Cal.,  for  I90fi. 

(Drainage  area.  GOH  sqtian*  miles.] 


Discharg(‘  in  si-cond-f^vi. 


Run-off. 


Month. 

Maximum. 

1 1 

Minimum.  1 

Mean. 

aore-fcot. 

8oe.-ft.  per 
mi-  mile. 

IVpth  in 
inchca. 

Jamiar>' 

8,990  I 

1.370 

2,540 

1.56,000 

4.18 

4.82 

Febniar>’ 

5.100  1 

1,500  1 

2,600 

144.000 

4.28  1 

4.46 

March 

12.400  1 

1 2.140 

4,160 

256.  tXW  1 

1 6.84  ' 

7.89 

April 

7.630 

2,580 

3.110 

185.000 

1 5.12  1 

5.71 

May 

10.200  1 

1 1.860 

3,070 

189.000 

1 5.95  ' 

,5.82 

J une 

9,920  : 

1 1,950 

3,4M) 

207.000 

5.72 

6.  .38 

July 

1,950 

1 1,540 

1.690 

104.01X1 

1 2.78 

3.20 

.\ugust 

1.540 

' 1.44U  j 

1 1.480 

91.000 

1 2.43 

2.  80 

8epleml*‘r 

1,400 

1,400 

1,400 

83.3(K) 

2.30 

2.  .57 

Octol>er - 

1,400 

1.370 

1.380 

84.800 

2.27 

2.62 

No\*eml)cr 

2,000 

1.370 

1.400 

83.300  1 

1 2.30 

2.57 

DecemU'r 

5,620 

1.340 

2.070 

127.000  ' 

' 3.40 

3.92 

The  year 

12,400 

1 

1.340 

1 

2.360 

1.710.000 

3.89  1 

1 62. 76 

SoTE. — Th<‘sn  values  are  exwllent. 


STONY  CREEK  DRAINAGE  BASIN. 

DESC’RXPTIOX  OF  BASIN. 

Stony  Creek  drains  a portion  of  tlie  Coast  Range.  It  flows  in  a 
northerly  direction  and  discharges  it.s  waters  into  the  Sacramento 
River  near  Orland,  Cal.  It  has  numerous  tributaries,  all  of  which 
are  torrential  in  their  character.  The  formation  on  the  higher  ele- 
vations is  of  granite,  with  good  soil  covering,  and  is  heavily  tim- 
bered. In  the  lower  portion  of  the  drainage  basin  the  formation  is 
shale,  sandstone,  and  conglomerate,  with  heavj'  growth  of  bni.sh 
and  grass.  This  portion  of  the  basin  is  used  e.xtensively  for  pas- 
turage. The  soil  being  heavy',  it  packs  readily,  causing  a large  per 
cent  of  nm-off.  The  mean  average  rainfall  on  the  higher  elevation 
is  about  40  inches,  while  on  the  lower  reaches  it  is  20  inches.  The 
precipitation  is  almost  wholU'  in  the  form  of  rain,  with  some  snow 
on  the  upper  reaches,  which  soon  melts  and  only  adds  to  the  flood 
discharge. 

The  gaging  station  on  this  streum  is  located  near  the  point  where 
it  emerges  from  the  foothills  and  enters  the  Sacramento  Valley. 
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SURFACE  WATER  SUPPLY,  1906. 


STONY  CHEEK  NEAR  FKUTO,  CAL. 

This  station  was  established  on  January  30,  1901.  It  is  located 
at  Julian’.s  ranch,  7 miles  northwest  of  Fruto,  and  miles  above 
the  proposed  mill-site  dam.  The  conditions  at  this  station  and  the 
bench  marks  are  dcscribexl  in  Water-Supply  Paper  No.  177,  page 
153,  where  are  given  also  references  to  publications  that  contain  data 
for  ])revi()us  years. 


I>itiliari/f  mimurenienU  nf  Stony  Creek  near  Fruto.  Cal.,  in  1906. 


Date.  1 

llyilrographer.  j 

1 Width. 

.\rea  of  1 
m*otion.  ! 

! 1 

Dis- 

charge*. 

FebruHr\'  S'!. . . 

U.  S.  Hawlev 

1 Feet. 

! 137 

Sq.  ft. 
216 

Feet. 

5.70 

Sec. -ft. 
4.6 

Fetinmry  

F.  U.  S.  lluttemcr i 

151  1 

1 455 

7.10 

2. 280 

March  8 

do 1 

146  ' 

' 412  , 

6.40 

l.oHO 

Marcii  ir» ... 

do 1 

140 

336  1 

6.00 

1.28U 

March  10 

do 1 

140  : 

; 336  ! 

6.00 

1.2S0 

Mav  2 

K.  S.  Hawlev 1 

136 

271 

5.52 

7» 

MaV  18... 

dt» 1 

132 

222  ! 

5.02 

497 

June  13 

do 1 

132  1 

218 

5.03 

491 

Se[»leniU'r  Z>  *». 

S.  (J.  IleniH'lt 1 

27 

■2t  , 

3.65 

18 

Uctol)cr:.  

H.  S.  llawli'V 

22  , 

17.6  1 

3.62 

18.1 

OctolHT  1-1  ^ 

S.  Henm-tt j 

26 

" 1 

1 3.63 

17.6 

a Diirins  thp  high  wnl**r  of  January  18,  19^)6,  the  chaniK'l  at  th<*  cable  was  raiac<l  by  a deposit  o( 
gravel,  w^ich  was  gradually  ivnioved  during  the  two  or  thrt*e  months  following.  These  iiM'asur?^ 
raents  were  made  tadore  the  channel  had  asaumt'd  its  normal  condition. 

Measurement  made  by  wtiding  at  section  below  the  gage. 


Daily  (jage  heu/ht.  in  feet,  of  Stony  Twib  near  Fruto,  Cal.,  for  7906. 


Day.  Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aliff. 

Sept. 

Oct. 

Nov.  D«‘. 

1.. 

4 1) 

5,8 

6 75 

7 85 

5 4 

5 3 

4 5 

3 8 

35 

3 7 

3 7^  3.  S 

7 

4 0 

5 8 

6 .55 

7.4 

5 4 

5 3 

4 5 

3 8 

3 6 

3 7 

3 7 3 8 

3.. 

, 4 0 

5 K 

9 35 

7 a5 

5 3 

5 3 

4 4 

3 8 

3 6 

3 7 

3 8 3 8 

4.. 

4 0 

5 8 

7 25 

6 75 

5 3 

5 4 

4 4 

3 8 

3 6 

3 7 

3 8 3 8 

.5. 

1 4 0 

5 8 

6 7 

6.  .55 

5 3 

5 3 

4 3 

3 8 

3 6 

3 7 

3 9;  38 

li. . 

4 0 

5 7 

6 5 

6 4 

5 2 

5 3 

4 3 

3 8 

3 6 

3 7 

3 9 3 8 

7. . 

4 0 

5 7 

6 5 

6 3 

5 2 

5 3 

4 2 

3.8 

3 6 

3 7 

3 9 4 2 

S.. 

4 0 

5 7 

6 4 

6 2 

5 2 

5 2 

4 2 

3 8 

3 6 

3 7 

3 9 4 2 

9.  . 

4 0 

5 7 

6 4 

n 1 

5 2 

5 2 

2 

3.8 

3 6 

3 7 

3 9 4 3 

10. 

1 4 0 

5 8 

6 3 

6 I 

5 2 

5 1 

4.2 

3 8 

3 6 

3 7 

3 9 5 6 

11. 

' 40 

6 0 

6 05 

r.  1) 

5 1 

5 1 

2 

3 8 

3 6 

3 7 

3 9 5 6 

12.. 

6 2 

ti  1 

6 65 

6 0 

5 1 

.5  0 

1 

3 7 

3 6 

3 7 

3 9 5 1. 

1.1. . 

6 65 

6 0 

6 45 

6 0 

5 1 

5 0 

4 1 

3 7 

3 6 

3 7 

3 9 4 8 

N 

7 25 

7 H5 

6 25 

5 9 

5 1 

5 0 

4 1 

3 7 

3 6 

3 7 

3 9 4 7 

1.5. 

8 0 

7 ;i5 

6 05 

5 0 

5 1 

.5  0 

4 1 

3 7 

3 6 

3 7 

3 9 4 6 

16 

12  5 

6 9 

6 0 

5 8 

5 1 

5 1 

1 

3 7 

3 6 

3 7 

3 9 4 5 

17.. 

7 25 

6 0 

5 7 

5 0 

5 0 

1 

3 7 

3 6 

3 7 

3 9 4 5 

18.. 

7 0.*> 

5 0 

5 6 

5 0 

5 0 

4.1 

3 7 

3 6 

3 7 

3 9 4 4 

10.- 

110 

8 0 

5 H 

5 6 

5 0 

5 0 

1 

3 7 

3.6 

37 

3 9,  4.  4 

20. . 

7 5 

5 8 

5 5 

5 0 

4 9 

4 1 

3 7 

3 6 

3 7 

3 9 I 4 3 

21.. 

7 65 

7,  45 

6 9 

5 5 

.■!  0 

i 9 

1 

3 7 

3 6 

3 7 

3 9 4 3 

•w 

‘ ' 1 

7 25 

6 < w) 

5 4 

5 0 

4 9 

0 

3 7 

3 6 

3 7 

3 9 4 2 

23.. 

‘ 6 75 

7 15 

8 0 

5 5 

5 0 

t » 

4 0 

3 7 

3 7 

3 7 

3 9 4 2 

24  . 

I 6 55 

7 1 

7 li 

5 1 

4 8 

0 

3 7 

3 7 

3 7 

3 9 4,  2 

25.. 

1 (i  35 

7.0 

H 25 

5 5 

5 2 

• 4 8 

3 9 

3 7 

3 7 

3 7 

3 8 4. 2 

2»». . 

’ 6 25 

6 8 

7 65 

5 4 

5 3 

4 8 

3 9 

3 6 

3 7 

3 7 

3. 8 9 0 

■>; 

1 6 1 

7 15 

7 45 

5 4 

5.5 

8 

3 9 

3 6 

3 7 

3 7 

3 8 7.8 

28. . 

1 6 1 

7.05 

7 25 

5 5 

5 95 

8 

3 9 

3 6 

3 7 

3 7 

3 8 6 3 

211  . 

1 6 0 

7 05 

5 5 

5 65 

7 

3 8 

3 6 

3 7 

3 7 

3 8 5 65 

4.6 

3 6 

.1  7 

:u.. 

8 35 

5.  4 

3 8 

3.6 



3 7 

1 4 9 

1 



1 
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Rating  table  for  Stony  Creek  near  Fruto,  Cal.,  from  March  8,  1906,  to  December  31,  1906. 


Oogp 
1 height. 

Di»- 

Oaee 

DIs-  ' 

Gage 

height. 

Dl«-  I 

Gage 

height. 

Dio- 

: Gage 

Dl.^  1 

chargp. 

height. 

charge. 

charge. 

charge. 

' height. 

charge,  j 

Fert. 

Sec.‘ft. 

Fftt. 

See. -ft.  ^ 

Feel. 

Sec.~ft.  ' 

Feet. 

Sec.~ft. 

' Feet. 

See.’-ft. 

3.  W 

13 

4.<i0 

213 

5.20 

580  1 

6.00 

1,250 

i 7.(0 

3. 1.50 

3. 70 

29 

4.50 

250 

5.30 

640  1 

6.20 

1.4(0 

7.80 

3,410 

3.80 

48 

4.(30 

290  : 

5.  <0 

705  ' 

6. 40 

1.080 

|l  8.00 

3,ttX) 

3.90 

70 

4.70 

335  1 

5. 50 

780 

6.00 

1,905 

1 9.00 

6,270 

4.00 

93 

4.80 

380 

5.  CO 

865 

6.80 

2,U0 

10.00 

7.^4) 

4. 10 

119 

4.90 

430 

5.70 

955 

7.00 

2.310 

11.00 

10.200 

4.20 

H9 

5.00 

480 

5.80 

1.030 

7.  :o 

2.6^ 

4.:io 

179 

5. 10 

.530 

5.90 

1,150 

7.<0 

2.890 

; 

Note.— Thin  table  in  banod  on  9 <lischarge  ineusurpiiientn  made  during  lOO^i  und  3 during  1904.  and  in 
well  defined  Itelow  gage  height  fi.4  fwt. 


.tfonlhty  dinchanje  of  Stony  Creek  near  Fruto,  Cal.,  for  1906. 

[Drainage  area.  7(>0  .*Kiuare  miles.] 


Month. 


January 

PebruaW 

March . 

-\pril 

May 

Juire 

July 

Aqgimt 

SeptemlHT 

Oclot)or 

November. 

r>er*eml>er 

The  year.. 


Diochurge  In  uccond-feet. 

1 

1 Uun-ofi. 

Maximum. 

Mirunmm. 

Mean. 

acie-foet. 

1 p*‘r , 

SC],  mile. 

, Depth  in 
Imdica. 

22.2(«  1 

1 150 

1 2,230 

137.000  , 

2.03 

3.  .38 

3,320  I 

480 

1,540 

8.5.  .500  ' 

2. 03 

2. 11 

10.200 

1 1.050 

2.  .5a) 

154. 000  1 

3.29  1 

, 3. 79 

3.4S(( 

705 

1,280 

7(l200 

).(>K  ! 

i i.s: 

1.200 

' 480 

610 

37  500  ! 

.S(« 

.‘C 

7M 

290 

495 

29.5a>  1 

.651  , 

.73 

■iW 

48 

127 

7. MW)  1 

.167 

. 19 

48  i 

: .32.6 

2.000 

.043 

.05 

29 

! 13  ! 

17.3 

1.030 

.023 

: .03 

a*i 

' 29  : 

29  0 

1.7^0 

.n:{4 

.04 

70  ! 

29 

1 61.4 

3.(i5U 

. .081 

.09 

£.270 

1 48  : 

1 582 

35.800 

. 7(i6 

! .88 

22.200  1 

13 

1 792 

572.  ax)  I 

1.04  * 

14.10 

Note.— Discharges  were  obtained  from  the  190.>  table.  January*  1 to  15.  and  by  the  lndin<ct  method 
for  shifting  channels.  January  l«  to  March  7.  Values  are  rutetl  as  falb>w.H;  March  to  July  and  Ih'cem- 
l>er.  goo<l;  remainder  ol  19ft5.  fair. 


MIS(’KLLANEOUvS  MEASITREMENTS  IN  STONY  CREEK  DRAINAGE  BASIN. 

The  following!;  miscellaneou.s  measurcinents  were  inaile  of  .Stony 
Creek  just  above  its  junction  with  Little  Stony  Creek: 

S«'i>t(“iiil)cr  18:  Width,  2ti  fwt;  area,  38  wiuarc  feel;  diwhaivc,  20  .scconil-fcet. 
Octot«T  13;  Width,  20  fwt;  ami,  34  «iuarc  feet;  diwharttc,  21  accond-Ioft. 


CACHE  CREEK  DRAINAGE  BASIN. 


UESCKIPTIOX  t)F  BASIN. 

Cache  Creek  drains  that  portion  of  tlie  eastern  slojie  of  the  Coast 
Range  directly  north  from  the  Puta  Creek  liasin.  Tliis  basin  is  long 
and  narrow,  extending  from  northwest  to  .southeast;  it  has  numerous 
tributaries,  of  which  North  Fork  is  the  largest.  Most  of  the.se  tribu- 
taries are  torrential  in  their  character,  but  the  (low  of  the  main 
stream  is  regulated  largel}”^  by  its  discharge  from  Clear  Lake,  which  is 
fed  by  numerous  creeks  having  their  source  in  the  higher  portion  of 
the  drainage  basin.  The  lake  covers  an  area  of  6.3  .square  miles,  and 
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lias  a drainage  area  of  417  square  miles.  The  streams  that  enter 
Cache  (Yeek  below  ('lear  Lake  are  practically  dry  during  the  summer 
months.  There  are  large  cultivated  areas  on  the  west  side  of  Clear 
Lake,  a greater  portion  of  which  is  meadow  land  used  for  stix’k  raising. 
There  ore  two  gaging  stations  Iwated  on  this  stream — one  at  Lower 
Lake  directly  at  the  point  where  the  stream  discharges  from  the  lake 
and  one  at  Yolo  a short  distance  below  where  it  emerges  from  the  fmit- 
hills.  There  are  numerous  diversions  above  the  gaging  station  at 
Yolo  which  take  practically  the  entire  flow'  during  the  .summer  months. 
This  water  is  usetl  for  irrigation  in  the  vicinity  of  Woodland  and  Yolo, 
where  the  soil  is  rich  and  deep  and  susceptible  of  the  highest  state  of 
cultivation. 

CAfllE  ( REEK  AT  LOWER  1.AKE,  CAL. 

This  station  was  establisheil  January  1,  1900.  It  is  located  three- 
fourtlis  mile  from  Lower  Lake,  Cal.  The  conditions  at  this  station 
and  the  bench  marks  are  described  in  Water-Supply  Paper  No.  177, 
page  169,  where  are  given  also  references  to  publications  that  contain 
data  for  j)revious  years.  The  following  measurement  was  made 
March  7,  1906: 

Width,  t)4  unn.  wjuaro  height,  t).80  dit*c*hargi*.  tweoml- 

left. 


Daily  yayc  hiyht.  in  /at,  of  Cwhr  ('reek  at  lAneer  lAike,  (’al.,for  /5W6’. 


I>ay.  1 Jan. 

j Fob.  I 

Mar. 

; Apr. 

May. 

^ Juno,  i July.  ; 

j Aug. 

j S«-pl. 

! 

(Vt. 

j Nov. 

[ 

1.. 

1 2. 5 

I 5. 35  1 

6.35 

7.0 

5.  M ' ,1. 1 

1 4..T1 

‘ 3.65 

3.2 

2.9 

2-7 

■> 

' 2.5 

1 a.3 

6. 2.5 

8.9 

6.9 

5.85  5.1 

1 4.3 

1 3.6 

3.25 

2.85 

2.  7.5 

.1.. 

1 2.S 

1 5.3 

7.2  : 

8.9.5  i 

6.9 

5.8  5.a5 

4.3 

; 3.6 

i 3.35 

2.85 

2.  75 

4.. 

' 5.3  , 

6.75 

8.9 

6.8 

5.8  5.a5  1 

1 4.3 

3.6  , 

i 3.2 

2.85 

2.75 

:>.. 

’ 2.5 

5.3 

6.8 

8.9 

6.75 

5.7.5  5.0  ! 

1 4.25 

I 3.B 

! 3.2 

2.85 

2. 7 

li.  , 

2.5 

5.3  i 

6.8 

8.85 

6.85 

.5.75  5.0  ; 

: 4.25 

1 3.5.1 

' 3.15 

2.9 

2-7 

7 

2. 45 

5.25 

6.8  : 

8.85 

6.6 

, .5.7  4-9.5 

4.25 

1 3.55 

1 3.15 

2.9 

2.7 

S.  , 

1 2.5  ' 

.YM  j 

6.8  1 

8.8  ! 

6.  .55 

[ 5.7  4.95  1 

1 4.25 

1 3.  .65 

3. 15  i 

2.9 

T 

. 

; 2. 4.5 

5.25  1 

6.8 

8.8  ' 

6.5 

1 5.6.5  4.9 

1 *■'2 

1 3.55 

3.15 

2.9 

2.K 

in.. 

1 2..1 

5.25  ' 

6.8  ; 

8.75 

6.45 

1 5.0  1 4.S.1 

' 4.2 

1 3.4 

3. 1.5 

2.9 

3.  1.5 

11. 

i 2.5 

.5.25! 

6.8  1 

8.5.5 

6.5 

; .5.6  i 4.85 

4. 15  , 

3.4  ! 

! 3.2 

2.9 

3.:^5 

12.. 

1 9 7.5 

5.2  j 

7.1 

8.45 

u.a.i 

S.55  1 T8  ' 

4. 15 

3.45 

3.2 

2.95 

3..1 

13.. 

1 2.9 

0.2 

7.1  1 

8.3.5 

6.35  1 

1 5.5  j 4.8 

4.1  ' 

3.5 

1 3. 15  , 

2.a5 

3.3 

M.. 

3.  a*. 

«.l  1 

7.3 

8.3 

6.5 

5.5  ' 4.8  1 

4.1 

3.45 

3.1 

1 2.95 

3.3 

l.*>. 

' 3.2 

.5.4 

7.0 

' 8.4 

6. 35 

5. 43  > 4. 75  1 

4.05  , 

3.4 

3.1  ' 

1 2.95 

3.85 

in.. 

j 4.75 

, .5.4  , 

7.0  1 

, 8.2 

6.3 

5. 45  1 4. 7 1 

4.0 

3.35 

3.15 

2-9 

3.  4 

17.. 

1 TO 

.5.4  1 

7.0  ' 

' 8.0 

6.25  1 

5..1  1 4.7 

3.95 

3.3.5 

3.1 

3.0 

3.4 

\fi.  . 

1 5.  IK 

1 .5.5  ■ 

6.9  1 

1 7.9 

6.2  1 

1 5.4  4.65  1 

3.95 

3.35 

3.1 

2.9 

3.4 

15L 

5.2 

5. 1« 

6.8 

4.  4.t 

6.15 

5.4  4.65 

3.9 

3.3 

3.0 

2.85 

3.4 

20.. 

5.9 

7-2 

l.CA 

O.I 

.5.45  4.6 

3.85 

3.3 

3.0 

I 2.85 

3.4 

.M 

5.  .3 

1 .*».  S 

7.3 

7.6 

B.a5 

5.4  : 4.6 

3.85 

3.3 

2.95 

2.95 

3.4 

■p> 

5. 4 

5.9 

7.2  , 

! 7.4 

6.0 

5.3.5  4.55 

3.85 

3.25  ; 

1 2.9 

2.8 

3.4 

5. 4 

fi.  1 

7.5  1 

1 '4 

5.9 

5.3  4., 55 

3.8 

3.35  1 

1 2.9 

; 2.8 

3.  .35 

24.. 

5.4 

fi.2 

7.6 

5.85 

5.3  , 4.4 

3.8 

3.35 1 

, 2.9 

2.85 

3.35 

25.. 

5. 45 

n.2 

7.7.1 

! 7.3 

5.9 

.5.25  1 4.5 

3.8 

3.25 

2.9 

2.85 

3.4 

2»».. 

. 5.4 

6.2 

8.a5 , 

7.25 

5.9.5 

5.2.5  4.45 

3.75 

3.25 : 

2.9 

2.8 

3.75 

■>7 

5.4 

6.4  1 

«.l  ' 

7.6 

6.0 

5.25  1 4.45 

3. 75 

3.25 

2.9 

2.75 

3.7 

2S.. 

5.4  1 

0.,'S  1 

8.1 

7.2 

5.95 

•V2  4.4 

3.7 

3.25 

2.9 

2.75  ' 

3.75 

29.. 

1 .5.4  1 

8.1 

7. 1 

5.95  , 

5. 15  1 4. 4 

3.7 

3.2 

2.9 

2.8 

3.8 

;to., 

5. 4 1 

H.H 

7,0 

.1.9  1 

.5. 1 1 4. 4 

3.7 

3.2 

2.9 

2.75 

3.9 

31... 

I*.  3 

.5.9 

4.35 

3.65 

2.9  1 
1 

4.0 
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Ill 


Rating  table  for  Caehe  Creek  at  Loner  Lake,  Vat.,  for  ino.'t-ti. 


i Gage 
height. 

1)1.- 

charge.  ' 

heigr.. 

Dl»- 

charge. 

1 Gage 
height. 

Di»- 

chaige. 

Gage  I)ia- 

beight.  charge. 

Dii- 

hoight. 

1 Feet. 

Sec..ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec.-Jt. 

Feet. 

Sec. -ft. 

j Fret. 

Sec. -ft. 

2.40 

27 

aso 

lai 

4.20 

296 

5.20 

.552 

1 7.00 

1,130 

2..'i0 

37 

3.40 

149 

4.30 

318 

5.  40 

610 

7.20 

1,188 

2.60 

48 

3.50 

163 

1 4.40 

341 

5.60 

670 

7.40 

1,256 

, 2.70 

50 

3.60 

178 

1 4.  .50 

365 

5.80 

732 

1 7.60 

1,324 

1 2.H0 

71 

3.70 

194 

4.60  1 

390 

6.00 

795 

1 7.80 

1,392 

2.90 

83 

a» 

212 

4.70  ^ 

416 

6.20 

859 

b 8.00 

1,460 

3.00 

95 

aoo 

232 

4.80 

442 

6 40 

923 

9.00 

1,840 

3. 10 

108 

4.00 

252 

4.90 

469 

6 60 

9K8 

’ 3.20 

4. 10 

274 

5.00 

496 

6.80 

1,054 

II 



Note. — Thi»  tabli>  1h  baaed  on  dlaeharice  measurement*  made  diiiinir  I9D4-f>  and  is  widl  de&ned  iielow 
gage  boight  7 feet. 


Monthly  diarharyt  of  ('ache  i'rtek  at  Lower  Lake.  ('aL.for  iiHni. 

(Drainage  area,  500  squan>  miles.] 


ins*'hariih»  In  ioei^ond-h>et.  | 

Kiin-<ifT. 

Mouth.  1 

1 Maximunu  Minimum., 

Mean. 

A otaj  kic  1 

acre-feet.  i 

1 

^ 8ec.-ft.  per 
ftq.  mile. 

Depth  in 
iixrheii. 

tQ5 

32 

316 

19.400  1 

1 0.  <i32 

0.73 

955 

552 

676 

37,500 

7.5.0011 

1.35 

1.41 

\.m 

1.820 

K75 

1.220 

2.44  -1 

2. 81 

1,120 

74.S 

1..M0 

^.8lX) 

3 02 

3.37 

Miy 

2,120 

55. 000 

1.79  1 

2.  OH 

524 

639 

38,  (IK) 
26,  nui 

1.28 

1.43 

524 

.130 

423 

,846  ' 

98 

3.30 

186 

250 

15.700 

.512 

..59 

186 

121 

1.50 

8.930 

300 

.33 

128 

83 

103 

H.i'JO 
4. 720 

. 2(X'.  ' 

.24 

95 

65 

79.  4 

. 159  , 

, -18 

2.52 

.59 

m 

8.180 

.266  1 

.’M 

The  yea  r 

1.960 

32 

533 

avi.txw 

1 

14.44 

Note.— These  values  are  eacellent. 


CACHE  CREEK  NEAR  YOLO,  CAL. 

This  station  was  established  January  1,  1903.  It  is  located  at  the 
wagon  bridge  on  the  road  from  Woodland  to  Yolo,  about  1,000  feet 
above  the  Southern  Pacific  Railroad  bridge.  A new  wagon  bridge, 
which  greatly  improves  the  channel  conditions,  was  erected  during 
1904.  The  station  was  reestablished  on  the  new  bridge  December  4, 
1904.  Numerous  diversions  are  made  from  Cache  Creek  above  this 
station  which  take  practically  all  of  the  summer  flow.  The  condi- 
tions at  this  station  and  the  bench  marks  are  described  in  Water- 
Supply  Paj>er  No.  177,  page  172,  where  are  given  also  references  to 
publications  that  contain  data  for  previous  years. 
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DUcharye  meaturemmts  of  Cache  Creek  near  Yolo,  Cal.,  in  1906. 


Date' 

1 

lij’drographer.  | 

Width. 

[ A rea  of  j 
' section.  { 

Gage 
' height. 

DIs- 

1 charge. 

1 

February  5. . . J 

F.  R.  S.  Ruttemer ! 

Feel. 

93 

Sq.ft,  j 
262  1 

Feel. 

3.88 

1 Sec.-tt. 
\ 8M) 

February  16. . 

1 do : 

97 

445  1 

5.15 

1 1.6CO 

February  20. . 

do t 

97 

479  1 

1 6.79 

1 2.  otto 

March  5 1 

do 1 

102 

1 578 

6.eo 

2.5tO 

March  13 ' 

I do 

102 

592 

6. 85 

2.540 

April  13 

R.  S.  Hawley 

99 

482 

6.05 

2,090 

April  24 

! \V.  C.  Sawyer I 

97 

428 

5.36 

i.8:o 

May  1 

do 

96 

' 380 

4.95 

1.520 

May  6 

do 1 

83 

1 127 

2.25 

254 

Mav7 

d(» 

133 

' 2,180 

19.95 

11. .^00 

May  7 

do 1 

133 

, 2.160 

‘ 19.72 

10.900 

May  7 

• do 1 

133 

2.230 

20.  40 

12,100 

May  7 

' do 

133 

2.240 

20.43 

l\,WCi 

May  7 

do 

133 

2,270  ! 

20.65  1 

12.000 

May  8 

i ...do 

98 

1 400 

4.99  ! 

1,540 

May  15 

; do 

96 

1 338 

• 4.49 

1,240 

July  13 

i R.  8.  U«wley 

92 

1 liiO 

i 2.50 

321 

July  .30 

j do 

91 

! 137 

2.10 

224 

Oclol)cr  4 

■ do 

10 

1 

28 

1.00 

3.3 

Notk.— A landslide  occurred  in  Cache  Creek  canyon,  above  the  station,  on  May  2.  damming  the  flow. 
1'hls  dam  was  overtopped  on  May  7.  when  the  creek  rose  to  a maximum  gage  height  of  20.8  foot.  The 
measurements  of  this  date  were  made  at  the  crest  of  the  flood. 


Daily  gage  height,  in  feet,  of  Cache  ('reck  near  Yolo,  (-at.,  for  J906. 


Day. 

1 Jan.  ! 

Feh. 

Mar. 

Apr. 

May. 

June. 

July. 

.5llg. 

Sept, 

Oct. 

Nov, 

l>ec. 

1 

4.05 

5.5 

10.0 

50 

4.3 

3. 1 

2. 15 

1.65 

1.1 

0.85 

4.0 

52 

8.6 

4.55 

4.2 

3. 1 

2. 1 

1.65 

1.1 

.85 

3 

1 

3.9.5 

.5..V, 

8.0 

2.95 

4. 15 

3.55 

2.0 

1.6 

1.95 

.85 

4 

3.95 

8.5 

7.6 

2.6 

4. 1 

3.0 

2.0 

1.6 

1.9 

.8 

3.9 

6.7 

7.3 

2 25 

3.0 

2.0 

1.6 

1.03 

i 1 

3.85 

6. 1.5 

7.0 

2.2 

2.  8 

1.95 

1.6 

7 

i 

3.85 

585 

6.8 

12. 1 

4 n 

2.55 

1.95 

1.5 

1.0 

1 . 1 

3.8 

5.6 

6.7 

5 1 

3. 95 

2.6 

1 55 

1.5 

1.0 

.8 

1 » 

3. 75 

5 5 

6.6 

4.7 

2.0 

1.95 

1.5 

1.0 

.8 

10 

1 

3. 75 

5 4 

6.4 

4.6 

3.85 

2.6 

2.0 

1.5 

1.0 

.8 

11 

1 

3.7 

53 

6.35 

4.6 

3.8 

2.5 

2.0 

1.5 

1.0 

.8 

6.75 

12 

1 

3.7 

9.3 

6.3 

4.55 

3.8 

2.5 

2.0 

1.5 

1.0 

.75 

3,3 

13 

...;  4.35 

3.7 

7.25 

6.1 

4.6 

3.8 

2.5 

2.0 

1.45 

1.0 

.75 

2.7 

14 

...  1 6. 3 

3.7 

6.45 

6.0 

4.5 

3. 75 

2.5 

2.0 

1.45 

.95 

,75 

2.5 

16 

...  4. 45 

6.85 

6.0 

5.9 

4.  45 

3.7 

2.  45 

2.0 

1.45 

.95 

.75 

2.  45 

16 

...  9. 9 

5.2 

5 8 

5 8 

4.4 

3. 55 

2.  45 

2.0 

1.45 

.95 

. 7 

2.45 

17 

...  14.0 

4.7 

5. 6 

5 7 

4.35 

3,65 

2. 45 

1.95 

1.45 

2.  45 

IK 

...  14.  a5 

5.  45 

55 

3 75 

4.3 

3.65 

2.  4 

1.9.*> 

1.45 

.9 

2,4 

19 

...  25.7 

0.65 

6.4 

565 

4.3 

3,6 

2.55 

1.95 

1.45 

.9 

2 4 

20 

...  10.25 

5.8 

5.3 

5.55 

4.25 

3.5 

2.3 

1.8 

1.35 

.9 

2 4 

21 

...'  «.  75 

7.8 

7.25 

3 45 

4.2 

3.  4 

2.3 

1.7 

1.3 

.9 

2 4 

22 

38 

7.25 

7.0 

54 

4. 15 

3.4 

2.3 

1.7 

1.3 

.9 

2 4 

23 

. . ' 5. 35 

6.  4 

6 7 

5 4 

4. 1 

3.35 

2 35 

1.65 

1.3 

.9 

2 4 

24 

...'  5.05 

8.3 

10.7 

5.3 

4.a5 

3.3 

2 3 

1.7 

1.25 

.9 

2.4 

25 

- . ' 4. 8 

9. 95 

525 

4-2 

3.25 

2.3 

1.75 

1.25 

.85 

2.4 

26 

...  5.6 

6.0 

11.0 

52 

4.55 

3.2 

2.25 

1.75 

1.2 

.85 

4.2 

27 

...  4. 4 

.5  65 

9.25 

5. 15 

4.7 

3.2 

2.2 

1.7 

1.15 

.85 

7.55 

28  , 

4. 3 

5 8 

7.95 

53 

4.85 

3,2 

2.2 

1.7 

1.15 

.85 

3.95 

21» 

, . 4. 2 

7.3 

5 2 

4.7 

3.2 

2.2 

1.55 

1.1 

.85 

3.3 

30. . . . 

4.15 

51 

3. 15 

1.55 

1. 1 

.85 

3.1 

:m 

. 3. 

15.85 

2.15 

1.05 

.85 

2.8 

Notk.  The  creek  was  dr>*  iammr>'  1 to  12  and  Noveml>er  17  to  Deceinlier  10.  The  gage  height  for 
May  7 is  i he  mean  of  a large  niimi>er  of  readings  at  short  intervals. 
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Hating  table  for  ('ache  Creek  mar  Yolo^  Cal.,  for 


Gage 

height. 

Dls-  j 
charge. 

Gage 

height. 

1 Di»- 
j charge. 

Gage 

height. 

1 Dts- 

1 charge. 

Gage 
height. ! 

Dis- 

charge. 

i Gage  1 
^ height. ' 

DIs- 

charge. 

Feet. 

! Sec.-ll. 

Fret. 

Sec.-ft. 

Feet. 

! Ser.-/I. 

Feet. 

Sec.-n. 

Feet. 

Sec.-/t. 

0.90 

0 

1.80 

145 

2.  GO 

3.W  ' 

3.40 

4.40 

i.im 

1.00 

3 

1.90 

160  1 

2. 70 

388 

3.50 

692 

4.60 

1.284 

1. 10 

17 

2.00 

193 

2.80 

' 420  1 

3. 1'O 

737 

4.80  1 

i.4a5 

1.20 

32 

2. 10  ' 

217  ' 

2.90 

455  ' 

3.  70 

785 

5.00 

1,537 

1 1.30 

4S 

2.20  1 

243 

3.00 

491  [ 

3.80 

835 

5.20  1 

1,671 

1.40 

(>5 

2.30 

271 

3. 10 

530 

3.90 

887 

5.40 

1,805 

! 1.50 

85  ' 

2.40 

299 

3.20 

570 

4.00 

941 

5.60 

1.939 

l.fO 

105  !j 

2.50 

1 328 

,3.30 

610  ' 

4.20 

1,053 

A80 

2,073 

1.70 

125  '1 

Note.— This  table  is  l>aaed  on  discharge  nieasurenionts  made  during  1901)  and  is  well  defined  i)elwecn 
heights  1 foot  and  7 fret.  Above  gage  height  5 feet  the  rating  cur\e  is  a tangent,  the  dilTorence 
nng07  per  tenth. 


Monthly  discharge  of  ('ache  ('reek  near  Yoloy  (’al.^/or  J'JUd. 


[Drainage  area,  1,280  Mqiian*  miles.] 


Month. 

Discharge  in  second-feet. 

Total  in 
acre-feet. 

Uun-«fT. 

Maximum. 

1 Minimum. 

1 Mean. 

Sec.-ft.  pen 
.•»q.  mile. 

Depth  in 
inches. 

Januan* 

15,400 

i 

0 

, 2.000 

123,000 

1.  .Vi 

1.80 

Februair 

3,750 

785 

l.ti60 

92,200 

1.30 

1.35 

March 

1 8,810 

1,»)70 

3.040 

187,000 

2.  .38 

2.  74 

April 

4,890  , 

l.tiOO 

2,360 

140,000 

1.84 

2.05 

Mav 1 

6,290  1 

243 

1,270 

78,100 

.992 

1.14 

June 

DDOi 

550 

784 

46.700 

.613 

1 .68 

July 

1 530  ' 

229 

333 

20,500 

2ii« 

.30 

August 

229  : 

115  : 

166 

10.200 

. 130 

. 15 

Septeml»er 

115  1 

17 

69.4 

4,130 

,a54 

.06 

<^)ctot>er 

181 

0 ■ 

13.6 

836 

Oil 

.01 

Noveint»er 

0 

0 

0 

0 

. .00  1 

1.00 

December 

3,250 

0 , 

435 

26.700 

.340  1 

The  ve«r 

15,400 

0 

1,010 

1 729,01)0 

,T90| 

10.67 

Ntyre.— Values  are  rated  s»  follows:  Jamiar\*and  SeptemlM'r.  g(KHl;  Octol>er,  fair;  remainder  of 
1906,  excellent. 


PUTA  CREEK  DRAINAGE  BASIN. 

DESCRIPTION  OF  BASIN. 

Puta  Creek  drains  a portion  of  tlie  eastern  slope  of  the  Coast  Itanpe, 
its  waters  discharging  into  Sacramento  River,  through  what  is  known 
as  the  Yolo  basin,  in  the  vicinity  of  Da\ns,  Cal.  This  basin  is  rather 
long  and  narrow,  extending  from  west  to  east ; it  has  numerous  trihu- 
taries  which  have  a heavy'  flood  discharge  during  the  winter  months, 
but  are  practically  dry  during  the  summer.  This  stream  is  torrential 
in  its  flow.  It  has  a comparatively  small  drainage  ha.sin  with  an 
exceptionally  heavy  rainfall,  esj>ecially  on  the  higher  elevations  in  the 
vicinity  of  Mount  St.  Helena.  A five-year  rainfall  record  at  Helen 
Mine,  on  the  northern  slojx;  of  Mount  St.  Helena,  gives  an  average  of 
99.52  inches.  The  precipitation  is  less  at  lower  elevations.  The 
upper  reaches  of  the  basin  are  well  timbered,  but  the  lower  part  is 
comparatively'  barren  of  timber,  though  it  has  a considerable  growth 
of  brush  extending  to  a point  where  the  stream  leaves  the  footliills. 
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SUBFACE  WATEI^  SUPPLY,  1906. 

The  areas  in  the  lower  portion  of  the  basin  are  used  principally  for 
pasturage.  The  topography  of  the  country  is  rough  and  precipitous. 
The  underl^-ing  rock  is  an  impervious  slate  and  serpentine,  with  a thin 
soil  covering.  There  is  comparatively  little  tilled  land  in  the  basin 
above  where  the  stream  emerges  from  the  foothills  at  Winters. 
Below  this  point  the  soil  is  deep  and  susceptible  to  high  cultivation, 
and  at  present  is  used  for  raising  grain  and  fruit. 

PUTA  CREEK  NEAR  OUENOC,  CAL. 

This  station  was  established  February  12,  1904.  It  is  located 
about  2 miles  below  the  old  town  of  Guenoc,  near  the  Asbill  ranch 
house  and  at  the  Guenoc  dam  site.  The  nearest  post-office  is  at 
Middletown,  Cal.  The  conditions  at  this  station  and  the  bench  marks 
are  described  in  Water-Supply  Paper  No.  177,  page  180,  where  are 
given  also  references  to  publications  that  contain  data  for  previous 
years. 

[h4char(jf  mragiirniu  nU  of  Puta  ('reck  near  OuenoCy  Cal.,  tn  J9()6. 


Date. 

Hy*lrt*gr»pher. 

Width., 

Anu  cl 
section,  1 

rH»> 

1 chaise. 

January  , 

8.  Asbill 

Feet. 

liS 

fe./l. 

FeH. 

ia55 

See.‘/t. 

152 

l,sro  1 
»T0 

U.35 

' 3,r^0 

S,$i3U 

126 

January  i.T.  . ' 

do 

124 

8.00 

124 

mi  1 

1 :.K) 

3,2SU 

a,oro 

January  

do 

135  1 

' 7.90 

do 1 

M 1 

6.1^ 

94 

Viarch  »«! 

H 8.  Hatvlev 

i 163  : 

m , 

^50 

March  l‘J 

' do ! 

S 

IS? 

1 

379 

Matvti  ‘;0 

' do 1 

: 114 

4^0  1 

! 7.IW 

1.950 

3W 

Sl»  ] 

S.52 

1.230 

17» 

1 5.00 

April  lb 

do 

« , 

! 4.09 

ft  112 

1 4.84  1 

113 

May  K 

1 do 

t»32 

ftS7 

; 

m 

•luiV  2; 

do 

ft20 

»13.3  1 

4.30  , 

18.1 

July  . 

. ..do 

ft20 

ft  13. 3 

4 3» 

IS.] 

o MfasnrfNl  by  ^ ^\'Ading  •eotlon. 


ffailij  (jafif  kcifjht,  Ui  frtt,  of  Ptifa  ('reek,  near  Gucne>c,  Cal.,  for  1^)6. 


Utiy. 

i , 

j Jan.  1 

Krb. 

Mar. 

1 

Apr 

May.  ' 

June. 

July. 

1 .1, 7 , 

4.9 

6.3 

4.0 

50  1 

46 

■3  _ 3.7 

4.9 

, ft.  0 1 

6. 1 

49  1 

52 

4b 

3 

.17 

4.0 

6.0 

4.9  1 

59  ! 

46 

4 

.3. 7 

4.9  , 

0. 35  . 

5.8  1 

1 4.8 

54  ' 

4.6 

* 

...  .1. 7 

4.8  1 

5.8 

5 7 

4 8 

5 1 

45 

fl  . 3.7  1 

1 

4.8 

5.  4 

5.6 

1 48  1 

51  1 

45 

~ 

3.7 

5.0 

5.4 

56  1 

1 4 8 ' 

1 50  ' 

4 5 

...|  3.7 

4.9 

3.3 

56 

48  1 

1 50 

44 

...1  3.7 

4.9 

5.3 

5 5 

48  ' 

50 

44 

10 

...  3.7 

4.8  ; 

5.3 

55 

48 

50 

44 

4.0 

, 7.0 

53 

54 

48 

4 4 

12 

8.5 

' 0.9 

52 

54 

1 4.8 

53 

9.2 

6.  45 

54 

1 48 

52 

...1  10.5 

' fi.  .15 

5 6 

53 

48 

5 1 



...1  10.0 

, 5. 55 

55 

52 

! 48 

1 50 

43 
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Daily  gage  height,  in  feety  of  Pula  Creek,  near  Oxumoc,  Cal.,  for  1906 — ContinucMi. 


Day.  ! Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

16 

; 11.05 

5.4 

5.4 

5. 1 ' 

4.8 

5.0 

4.3 

17 

' 9.55 

5.7 

5.4 

5.0  , 

4.8 

4.9 

4.3 

18 

13.25 

6.2 

5.5 

4.9 

4.9 

4.3 

19 

i A25 

6 5 

5.5 

4.9  1 

4.8 

4.8 

4.3 

20 

' 6.15 

6.6 

6.4 

4.9  1 

4.K 

4.8 

4.3 

21 

A7 

6.  45 

6. 35 

4.8 

4.8 

4.8 

4.3 

*» 

5.6 

6.6 

6.35 

4.9 

4.8 

23 

1 A4.5 

7:i5 

7.  4 

A1  ' 

4.8 

^7j 

4.3 

24 

i 5.35 

7.4 

8. 1 

A1 

4.8 

4.7 

4.3 

W 

A25 

6.5 

7.8 

60 

6.8 

4.7 

4.3 

2»i 

&2 

6.1 

7.5 

50 

6.6 

4.7 

4.2 

'TT 

A2 

A8 

6.3 

60 

5.65 

4.7 

4.2 

28 

5.1 

&65 

6.3 

5.0 

5.4 

4.6 

4.2 

5, 05 

.30 

5.0 

4.9 

5 i 

3: 6 

31 

.5-0 

7:3 

5.0 

) 

Uatiiuj  table  for  J‘uta  t'reek  near  GuenoCy  Cal.,  for  19U6. 


Gtige 

height. 

Dis- 

charge. 

O' 

1 2.^  i 

Dl»- 

eharge. 

0«OT 

height. 

Di»- 

ehargp. 

Dla- 

ehai^*. 

I Otige 

hci^t. 

DIs- 

eharg'c. 

Feet. 

Sec.-ft. 

I Feel. 

Sec.-ft. 

Feet. 

Sec.-fi 

Feet. 

See.’ft. 

ii 

Sec.-ft. 

4.00 

1 

‘ 5.00 

6.00 

680 

7.00 

1.720 

1'  9.00 

4, 1*40 

4. 10 

4 

! 5.10 

190 

6. 10 

7«i0 

7.21 

1.9C0 

9.20 

5.000 

4-20 

9 

5.20 

230 

6.20 

8.50 

I 7.40 

2,200 

9.  40 

5.3(0 

4-30 

19 

5.30 

270 

6.:io 

940 

7.  r«o 

2.  4H0 

9.  to 

5. 7L0 

4.40 

29 

5.40 

315 

6.  40 

l.ai.5 

, 7.80 

2. 760 

,i  9.80 

6.0S0 

4-W 

i3 

5.50 

36.5 

6.  .50 

1,135 

,1  8.00 

3. 0-^0 

10.00 

6,  440 

4.  m 

63 

5.60 

420 

6.60 

1.240 

n 8.20 

3.  .340 

11.00 

8. 240 

4.70 

83 

5.70 

480 

0. 70 

1.34.0 

1 8. 40 

3. 650 

' 12.00 

10. 0'O 

4.80 

105 

5.80 

.540 

6.80 

1,480 

' 8.  (\0 

3.970 

13.00 

11,840 

4.90 

129 

5.90 

610 

6.90 

1,600 

8.80 

4 :wo 

1 

Note. —This  tablo  is  busM  on  disi'hargo  ineaHurerncnts  made  durinK  and  ie  well  defined  N't  A-een 

gAgv  heights  4.3  feet  and  8 feet. 


Monthly  discharge  of  Pula  Creek  near  Guenoc,  Cal.,  for 


(Drainage  area.  Ml  square  miles.] 


i 

1 Dis  harge  In  second-feel. 

1 

. . 1 

Run-ofl. 

Month. 

Maximum.  ^ 

Minimum. 

.Mean. 

aere-fwt.  , 

1 

ISe-’.-ft.ner 
sq.  mift'.  1 

Depth  ill 
liV-hes. 

January 

J2,;100  i 

0 

1.800 

m.noo 

19.78 

22.81 

Febru«ry 

2,200 

105 

727 

40, 400 

7.99 

8.  .32 

March 

3,190 

2.30 

916  ' 

.w,:uio 

1 10.07 

11.61 

is?!:::::;:::;:;::;::;:: 

940 

105 

302 

' 18.000  1 

1 3.:i2 

3. 70 

1.480 

105 

21.5  1 

1 13.200 

2.36 

•>  T'* 

June 

3ti5 

63 

165  ' 

1 9. 820 

1.81 

2.W 

July 

63 

9 

1 2t*.  8 

I , (v50 

; 0, 294  1 

1 0..34 

The  period 

1 1 

1 

2.50,000 

1 

1 

( 

Note.— Discharges  lnlerp<»lated  for  days  when  gage  was  not  n*u<l.  Values  an*  rated  as  follows: 
jHnuary  and  Jvily.  guofl;  O'maindnr  of  the  pi'riod.  exis'Uent. 
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SUKFACK  WATER  SUPPLY,  1906. 


PUTA  CREEK  AT  WINTERS,  CAL. 


Tills  station  was  establishexl  September  26,  1905.  It  is  located 
about  450  feet  below  the  Southern  Pacific  Railroad  bridge  and  about 
800  feet  southeast  of  the  depot  at  Winters,  Cal.  The  conditions  at 
this  station  and  the  bench  marks  are  described  in  Water-Supply  Paper 
No.  177,  pages  182-182. 


I/Urfmrpv 


l>atr. 

January'  ^ 

1 K. 

Fohniarv.t 

February  15 | 

F.  I 

February  22 ' 

M.nfh  li 1 

i’ 

Mav  4 [ 

' It. 

May  15 ' 

Hy<irog^riiph»T. 


June  8.. 

July  5 

July  2fl 

July  27 

August  H 

.August  15 

8t*i>Uunl)cr8. . . 


do. . 
do. . 
do. . 
do.. 

llu 
do., 
.do. , 
.do. . 
.do., 
•do,, 
.do., 
.do. . 
,<io. . 


'inters. 

t'al..  in  1906. 

Width.. 

Area  of 
awiion. 

tnigo 

bri^t. 

1 

chttigv'. 

Fett. 

i %■/»• 

Fret 

See.-fi. 

178 

1.240  ; 

9.90 

170 

287  , 

5.10 

i 320 

m 

1.300 

10.55 

i.m 

m 

.S09 

a.  50 

i,m 

m 

410 

7.03  , 

1 

179 

a.  15  j 

1 3,430 

128 

ItiO 

5.W  ■ 

123 

140 

6.80 

287 

150 

m 

6.78 

m 

m 

75 

4.<J0 

HJ7 

50 

44 

4.75  1 

31 

50 

46 
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Ifnily  fh«rhargr,  in  fuTond-Ject , of  Puta  Creek  at  Cal.,  for  liMtti. 


— — 

— — - - 



— ^ 

— 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

1 ' 

May. 

June.  July. 

\tig. 

S<*pt . 

f)cl. 

-Nov. 

1 

22 

360 

1,080 

' 4.  I'M 

480 

4.50  i:«> 

29 

IH 

14 

18  40 

•> 

72 

:i80 

880 

3.020 

480 

350  131 

29 

18 

14 

14  40 

3 

22 

xto 

5, 540 

2.210 

tt5 

315  123 

28 

18 

14 

18*  40 

4 

22 

290 

4,420 

2.020  ; 

.390 

350  ' 115 

28 

24 

10 

31  .40 

5 

i) 

2.50 

2.020 

1.740  1 

3i*0 

450  , 107 

27 

18 

10 

40  40 

6 

25 

220 

1.440 

1.600  1 

36.5 

400  KM 

27 

18 

10 

40  40 

7 

25  1 

1 201 

1.300 

1.420 

340 

350  101 

26 

14 

10 

40  .52 

8 

25  ' 
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Ui50 

1.330 
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3.50  98 

26 

14 

10 

52  tV4 

9 

Vt 

120 

920 

1.240  . 

31.i 

301  95 

25 

14 

10 

.52  40 

10 

25 

100 
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1.150  1 
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?*4  92 

25 

14 

14 

40  1 16 

11 
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24 
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24 

14 

18 

40  1.20.5 

13 

...  4. 840 

NO 
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920  1 

?,*0 

273  ' S3 

23 

14 

18 

31  *v40 

U 

...  7.140 

70 

2.530 

h:io 

290 

•m . m 

22 

14 

18 

1 31  400 

15 

...  4.R40| 

2.170 

H30  I 

•««. 

2.59  j 76 

24 

14 

14 

31  25*0 

16 

...1  IT.SOO 

l.noo 

1.700 

830 

315 

252  72 

18 

14 

14 

, 31  273 

17 

...  o.:ioo 

9N0 

1.430 

750  ; 

290 

245  1 ii8 

IS  1 

14 

14 

1 31  239 

IS 

...  19,400 

1.530 

1,200 

6*10 

250 

23S  M 

! 14 

10 

14 

31  I 201. 

19 

...  20.900 

2,rd0 

2.010 

IXiO 
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14 

14 
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JO 

...  4.HU0  1 
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6*i0  ^ 
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224  56  ! 

IS 

to  , 

14 
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»1 

. . . 2. 480  , 
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217  52  1 
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14 

.« 

31  U5 
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18 

H 

10  ' 
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23 

...  l.UiO 

2, 040 

3. 810 
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20:i  44 

14 

14 

14 

31  . 160 

24 

970 

3.310 

7,760 

6<i0 
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195  40 

14 

14 

14 

31  1 lOO 

25 

SOO  1 

2. 440 

5.9.W 

mo 

210  ! 

! 1S7  30 

14 

14 

14 

31  1 1*4) 

2fi 

560 

l.fiOO 

6,000 

570 

895 

179  32 

18 

14 

14 

31  i 8.  i:» 

27 

470 

1,240 

3.8.50 

570 

1.070 

171  32 

14 

14 

14  1 

40  4.090 

28 

430 

l.SfiO 

2.710 

570 

1.2.50 

Kvl  1 31 

IK 

14 

14 

40  1,565 

■29 

400 

2.130 

52.5 

HIO  ! 

1.1,-.  31 

18 

14 

IN 

40  ' 1,025 

10 

380 

1 

2.700 
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.5.30  1 

H7  :m 

18 

14 

18 

40  72.5 

31 

360 

1 

10.040 

480 

:io 

14 

18 

7i5 

Nf)TE. — Thosw*  (list*hanf»‘9  were  obtained  by  the  Indin'el  method  for  shifting  ohanm'U.  exec'pt  for 
the  high  water  in  January,  which  an*  bas<*<i  on  a rating  lai>le,  using  high-water  measiin'ments  made 
In  January,  1907. 


Monthly  dUchary*'  of  Puta  ('reek  at  Winters.  ('al.,for 


Month. 


January* 

FehruaV)- 

Manh 

.\pril 

*>■ 

June 

July 

August 

September 

Octol»er 

November 

Decern  l>er 

The  year. 


Discharge  In  second 
Maximum.  Minimum. 


20.900 

22 

6.620 

70 

10,000 

li.80 

4.140 

525 

1.2.50 

210 

45«) 

147 

I3<* 

30 

29 

14 

24 

to 

18 

10 

52 

14 

8.i:io 

40 

20.900  1 

10 

Total  in 


Mean. 

acre-feet.  • 

3. 100 

191.000 

1.330 

73.900 

3.0fi0 

188. 000 

•1.130 

67,200 

411 

25.300 

266 

15. 8iX> 

?2.4 

4, 450 

21.0 

1.290 

14.7 

875 

13.7 

842 

34.0 

2,(rjo 

m ' 

51.4(M) 

H.57  , 

622.(8)0 

Note. — The  disc*hargt*  for  gagi'  heights  above  11  f*s*t  is  bas«‘d  on  measuremetits  made  in  January. 
1907.  Valix*s  are  rste<l  fair. 
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SURFACE  WATER  SUPPLY,  1906. 


FEATHER  RIVER  DRAINAGE  BASIN. 

DESCRIPTION  OF  BASIN. 

Feather  River  drains  a portion  of  the  western  slope  of  the  Sierra 
Nevada  extending  cast  nearly  to  the  Nevada  State  line,  a distance 
of  about  7.5  miles,  and  north  and  south  for  a distance  of  from  .‘10  to 
40  miles. 

The  greater  portion  of  the  watershed  is  rough  and  mountainous 
and  has  numerous  tributaries  which  drain  the  slopes  of  the  higher 
moimtains.  The  formation  in  the  southern  and  eastern  part  of  the 
basin  is  of  granite,  with  a comparatively  deep  soil  covering.  There 
is  also  a considerable  area  composed  of  lava  and  other  volcanic 
matter  in  the  northern  part  of  the  basin.  Numerous  meadows  and 
valleys  also  exist,  which  tend  to  maintain  a steady  flow  during  the 
dry  season.  The  soil  is  generally  porous  and  absorbs  the  moisture 
readily.  The  entire  watershed  is  well  covered  with  a growth  of 
bnish  and  timber,  much  of  wliich  is  large  enough  to  make  lumber- 
ing a profitable  industry,  with  the  exception  of  the  meadow  lamls 
and  valleys,  which  are  used  for  stock  ranges  and  grazing  lands. 
There  are  numerous  large  springs,  especially  in  the  lava  districts, 
which  supply  a more  or  less  steady  flow  throughout  the  year.  These 
are  especially  noticeable  on  North  Fork,  where  there  are  perennial 
spru’.gs  discharging  from  50  to  100  second-feet.  There  is  little  arti- 
ficial storage  in  the  drainage  area,  and  the  water  used  for  irrigation 
in  the  valleys  is  taken  from  the  natural  flow  of  the  streams. 

The  mean  annual  precipitation  is  probably  from  40  to  60  inches 
ar.d  is  well  distributed  over  the  area.  It  falls  largely  in  the  form  of 
snow,  but  clisappears  in  the  early  part  of  the  summer. 

The  drainage  basin  of  North  Fork  of  Feather  River  lies  in  the 
high  sierra  almost  wholly  in  the  northwestern  portion  of  Plumas 
County.  The  junction  of  North  Fork  with  East  Fork,  or  Feather 
River  proper,  is  in  the  western  part  of  Plumas  Coimty,  about  40 
miles  north  of  Oroville  and  15  miles  south  of  Prattville.  The  entire 
length  of  the  North  Fork  basin  does  not  exceed  40  miles,  and  its 
area  is  probably  less  than  1,000  square  miles.  This  basin  is  rough 
and  mountainous,  though  there  are  many  large  valley  meadows 
above  Prattville  ranging  in  elevation  from  4,000  to  6,000  feet.  The 
formation  consists  of  broken  and  porous  lava  and  other  volcanic 
matter,  especially  in  the  upper  reaches,  where  numerous  cones,  cra- 
ters, ashes,  and  lakes  indicate  recent  volcanic  activity.  There  is  a 
good  covering  of  porous  soil,  which  absorbs  moisture  readily  and 
ecjualizes  the  ammal  flow  in  the  large  number  of  tributaries  in  the 
basin.  Except  in  the  case  of  the  highest  peaks,  like  Lassen  Peak, 
with  elevation  of  10,437  feet,  which  are  rocky  and  barren,  there  is  a 
good  growth  of  timber  and  brush,  and  on  the  higher  slopes  this 
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growth  becomes  comparatively  heavy  and  suitable  for  lumbering. 
A large  per  cent  of  the  area,  however,  is  meadow  land,  which  per- 
mits profitable  stock  raising. 

This  basin  has  a mean  annual  precipitation  of  from  40  to  60  inelies, 
a large  percentage  of  which  occurs  as  snow.  A good  portion  of  the 
rainfall  and  snow  is  collected  and  conserved  in  the  numerous  lakes  on 
the  higher  elevations  near  the  divide,  but  by  far  the  greater  per- 
centage of  the  precipitation  in  this  basin  percolates  through  the 
porous  surface  soil  into  the  vast  beds  of  broken  lava  and  volcanic 
gravels  and  sands  beneath,  where  it  is  impounded  in  subterranean 
reservoirs.  From  the  melting  snows  above  and  the  perennial  un- 
derground basins  below  a well-regulated  flow  issues  from  the  highest 
reaches  through  the  numerous  mountain  streams  which  gather  into 
a few  good-sized  channels  in  the  meadows  below  the  higher  elevations. 
These  underground  reservoirs  also  supply  the  many  large  perennial 
springs  which  issue  from  the  borders  of  the  meadows  with  di.scharges 
of  from  50  to  100  second-feet.  One  of  tlie  largest  of  these  springs  is 
Dotta  Spring,  about  3 miles  east  of  Prattvdlle;  it  has  a ma.ximum 
discharge  of  100  second-feet  and  a minimum  of  70  second-feet. 

As  yet  no  irrigation  or  power  developments  of  importance,  have 
been  made,  but  the  Great  Western  Power  Company  lias  carefully 
investigated  the  stream  flow  near  Prattville  and  the  storage  possi- 
bilities in  a portion  of  Big  Meadows  with  a view  to  early  development. 

The  watershed  above  Prattville  is  divided  into  two  smaller  basins 
of  almost  equal  size,  the  eastern  basin  being  drained  by  what  is 
known  as  Hamilton  Branch  and  its  tributaries  and  the  western  basin 
by  North  Fork  and  its  tributaries.  The  eastern  basin  ranges  in  ele- 
vation from  4,300  to  7,500  feet,  has  an  area  of  230  sipiare  miles,  and 
includes  the  East  Arm  of  Big  Meadows  and  the  large,  level  area  called 
Mountain  Meadows,  but  its  run-off  is  only  about  half  as  large  ns  that 
from  the  western  basin,  which  has  an  area  of  245  square  miles 
varjdng  in  elevation  from  4,300  to  10,000  feet  and  including  the 
West  Arm  of  Big  Meadows  and  the  higher  elevations  about  Lassen 
Peak.  Hamilton  Branch  and  North  Fork  unite  about  3 miles  ea.st 
of  Prattville  in  the  lower  edge  of  Big  Meadows.  A gaging  station 
is  maintained  on  each  stream  a short  distance  above  the  point  of 
confluence. 

For  the  purpose  of  studying  the  water  resources  of  North  Fork  of 
Feather  River  the  Great  Western  Power  Company  has  established 
and  maintained  a number  of  regular  stations  in  the  basin  at  which 
complete  records  are  kept.  These  stations  were  establi.shed  in  the 
summer  of  1905  by  W.  E.  Spear  under  the  direction  of  John  K.  Free- 
man, consulting  engineer  for  the  company.  During  1906  they  were 
maintained  by  L.  J.  Bevan  under  the  direction  of  Viel6,  Cooper  & 
Blackwell,  consulting  engineers  for  the  company. 
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FEAT’  SR  RIVER  AT  OROVILLE,  CAL. 

Tliis  station  was  established  Januarj-  1,  1902.  It  is  located  at  the 
northeast  edfre  of  the  town  of  Oroville,  Cal.,  where  Feather  River 
breaks  from  the  footliills  on  the  western  slopi*  of  the  Sierra  Nevada 
into  Sacramento  Valley.  Tlie  drainage  area  is  3,640  .square  miles. 
The  conditions  at  this  station  and  the  bench  marks  are  descril>ed  in 
Water-Supply  Paper  No.  177,  page  155,  where  are  given  also  refer- 
ences to  publications  that  contain  data  for  previous  years. 

Ducfiarqr  measurement*  of  FeatJur  Hwer  at  Oroville.  Cal.,  by  Haulty  arul  Sauyer,  in 

um. 
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17.00 

48.000 
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309  1 

1 4..S30 

11.25 

18.400 

Septem)j<*r  6.  . 

272 

2.100  1 

L90 

1.700 

.April  HI 

309 

4. 840 

11. 14 

18. too 

Octotier  12. . .. 

.1  271 

2.000 

1.73 

i.(ca) 

-April  25 

307 

4.020 

lam 

17.000 

Novemtier  1... 

.[  272 

2.000  1 

L73 

1 1.610 

.April  25 

307 

i 4.  .500 

1 1 

la  42  < 
1 1 

' 16.  too 

, December  10 . . 

1 

274 

1 1 

2.410 

ao5 

1 3,270 

Oiigo  heights  refer  to  the  gago  at  the  station. 

I)aihj  yaye  luight,  in  feet,  of  Featfur  River  at  Oroiille,  Cal.,  for  1906. 


Day. 

Jan. 

Feb. 

1 Mar. 

1 Apr. 

May. 

1 June. 

July. 

1 Aug.  1 

1 Srpt. 

Oct. 

1 

1 Nov. 

Dec. 

1.. 

,.l  0.9.5 

1 

5.4.5 

10.4 

14-7 

10.65 

i 10.7 

9.1 

1 2.9.3 

2 05 

' 1.8 

1.8 

1.9 

2.. 

.95 

5.0 

9.5 

; 13.3 

10.  95  ' 

10.35 

6.0 

1 2 9 

2.0  1 

I 1.8 

1.8 

1.9 

3.. 

..1  .9 

1 

9.5 

1 13.1 

11.85 

11.1 

6.8 

29 

2.0 

1.8 

2.5 

1.9 

4.. 

..  .95 

4.7 

9.  4 

12  6 

11.5 

13.0 

6.55 

2.85  . 

, 1.95  ' 

1.8 

&95 

1.9 

\ 

.85  i 

1 4. 75 

9.  6 

12  1 

12.0 

11.7 

& 45 

2.8  1 

1.9 

1 1.8 

5.25 

6. . 

..i  .8.5^ 

' 5.2 

8.4 

12.2 

12.05 

11.3  i 

6.65 

^ 2.8  ! 

1.9 

1 

1 1.8 

3.5 

1.9 

.85 

5 3 

8 3 

1 10.35 

12.2 

1 10.6 

555 

2.75 

1.9 

1.8 

25 

1.9 

8.. 

,.l  .M 

5 35 

8.3 

10. 15 

1205 

1 9.6  1 

6.4 

27 

1.9 

1.8 

2.0 

<3.3 

9.. 

..'  .9 

1 5. 4.5 

8. 15 

10. 15 

121 

! 10,45 

6.3 

2.7 

1.85 

1.8 

20 

47 

10.. 

..  1.0 

5.6 

8.1 

11.4 

1205 

I 9.95 

6.1 

265  , 

1.85 

1.8 

2.0 

6.65 

11.. 

5.65 

A3 

11.1 

11.7 

i 10.23 

51 

26  i 

1.85 

! 1.8 

20 

9.85 

12.. 

. . ' 4-3 

i 5.75 

8.  4 

II. 4 

11.45 

: 10.3 

56 

2 6 ■ 

1.85 

1.8 

2.0 

6.  tiS 

13.. 

. 8 2 

5 85 

11.2 

10.  75 

10.75 

; 11.1 

545 

2 55  i 

1.85 

1.8 

2 0 

5.  ti5 

14, 

. . 9.  4.5  , 

, 8 5 

10.3 

10.85 

10. 25 

1 10.8 

5.35 

2 55  ; 

1.9 

1.8 

i 20 

5.25 

1.5  . 

9,.3.5| 

1 9.9  ' 

10.85 

11. 1 

11.55 

9.75 

56 

25 

1.9 

1.8 

2.0 

4.15 

H)., 

..1  IK.  1 ^ 

i 9.1 

10  4 

11.1 

10  .35  I 

9.55 

1 58 

25 

1.9 

1.8 

20 

4 15 

17.. 

..  13.4  i 

1 8,.^5 

9.  6 

11.15 

9.45 

10.5 

59 

2.45 

1.9 

1.8 

20 

3.3 

18.. 

. . ! 24,  9 

10. 65  1 

1 9.55 

11. 1 

, 9,9  1 

9.8 

; 40 

2.45 

1.9 

1.8 

20 

3.3 

19.. 

..  21.7 

11.4 

[9.4 

11.15 

9.4 

9.6 

4.2 

24 

1.9  , 

1.8 

20 

3.05 

20.. 

14.  75 

il.O  1 

1 11.2 

11.4.5 

9.05  i 

9.25 

4.S 

2.4 

1.85  I 

1.8  i 

2.0 

295 

21 . . 

..1  12,2 

11. Oi  1 

11.3  ! 

11.  4 

9.  4 

9.  75 

1 45 

2.35 

1.8 

1.8 

20 

2.SS 

22.. 

10,1 

11.  l.i  ! 

11  35 

11.75 

8.  iv5 

! 8.75 

i 4 65 

2.3  , 

1.8 

1.8 

, 2.0 

3.  4 

23.. 

8.0 

10  0 

13.0 

12  05 

8.65  ; 

8.7 

4.8 

2.3  ' 

1.8 

1.8 

1 20 

4 05 

24.. 

8,  1 

10 

17.1  1 

11.75 

' 8.  45  ! 

7.85 

48 

2.25 

1.8 

01.8 

1 2.0  1 

1 4 05 

2.5. . 

7.  4 

10  9 

17.1  ! 

11.0 

9.0  1 

7.8 

3.9.5 

2 25 

1.85  ' 

1.8 

020  1 

1 10.95 

•20. . 

,.|  7.0  ' 

10.  .55 

17.95  1 

10.6 

1 12. 1 

7.7 

3.1 

2.2 

1.8 

01.8 

1.95 

1&25 

27.. 

. . 6.  2 

11.2 

15.55 

10.1 

12.  25 

7.6 

3.1 

22  1 

1.8  ! 

1.8 

1.95 

12  45 

28.. 

G-25 

11.6 

14.75  1 

10.  25 

12  8.5 

7.1  1 

3.05 

2 15  1 

1.8  1 

1.8 

, 1.95 

9.55 

■29,,. 

...  6.2  1 

13  6 , 

0.95 

' 11.7  • 

6.^ 

3.05 

2 15  1 

1.8  : 

1.8 

1 1.95 

7.95 

;«).. 

6.2  I 

158  i 

10.0 

11.0 

6.75  1 

3.0  1 

2.1  1 

1.8 

0 1.8 

1.9 

7.4 

31.. 

..  6.0  ' 

17.  t)5 

.[ 

.3,0 

21 

1 

1.8 

7.2 

a Estimated. 

Note.— These  gage  heights  are  for  the  station  gage,  1,000  feet  upstream  from  the  bridge  gage,  at 
which  readings  were  made  during  IWW.  The  gage  at  the  station  was  read  from  March  1 to  July  24, 1906. 
From  January  I to  Feltruary  28  and  from  Septemlier  5 to  December  31  the  gage  at  the  bridge  was  read; 
the.se  Headings  have  lM*en  reduced  to  equivalent  readings  at  the  station  gage.  From  July  25  to  Sep- 
toinbcr  4 no  n>a<ling9  w*erc  made  and  the  gage  heights  have  been  estimate. 
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Rating  UibU  for  Feathir  Rirrr  at  ftrorillr.  C<  for  I90tl. 


(Jaw 

heigtit. 

Din-  1 
rhnrgp. 

Oaw  1 
height. 

Di»- 

charge.  , 

Gage 

height. 

Dlt*- 

^ charge. 

Gage 

height. 

Di»- 

chargp. 

l|  Gage 
'1  height. 

Din- 

charge. 

Feet. 

Sec.-ft.  \ 

Feet. 

1 Sec.-ft. 

Feet. 

1 Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Scc.-ft. 

0.V, 

1.200 

2.00 

2,060 

3.:« 

3,260 

5.20 

5,300 

11.  IK)  I 

I7,«*) 

.SO 

1.230  , 

2.10 

2,140 

3.40 

3.-360  1 

1 5.40 

5,. 540  I 

i|  12.00 

21, .500 

. W 

1.29.'>  i 

2.20 

2,220 

XMi 

3,460 

5.60 

5.780  ! 

i laoo 

26,000 

1.00 

l,;i60  ! 

2.30 

2,310 

3.60 

3,. 560 

5.80 

6,020 

11  14.00 

31,000 

1.  10 

1,430 

2.40  1 

1 2,400 

3.70 

3,660 

6.00 

6,260 

1.5.00 

.36,. 500 

1.20 

1,500 

2.50 

2,490 

am 

3,760 

6.30 

6.520 

16-00 

42,000 

1.30 

1,570  I 

2-60  ' 

* 2,  .580 

3.90 

1 3,860 

6.40 

6.780 

17.00 

47, .500 

1.40 

1,640  1 

! 2.70 

2,670 

4.00 

3.960 

6.60 

7,050 

i!  18.00  1 

1 .53,.5O0 

l..% 

i.no  : 

, 2.  SO 

2,760 

4.20 

4,180 

6.80 

7,330 

19.00 

59.. 500 

1.60 

1.7H0  1 

1 2.90 

2.H60 

4.40 

4,400 

7.00 

7,640 

, 20.00  ' 

65,. 500 

1.70 

l.^w 

3.00 

2,960 

4.60 

4,630 

8. 00 

1 9,4.50 

^ 21.00 

71,700 

l.SO 

1,920 

3.10 

3,060 

4.80 

4,H40 

9.00 

11,600 

i.yn 

1,990  j 

3.20 

3,160 

5.00 

, fi,060 

10.00 

14,260 

Note. — Thin  tahlois  bas<*d  on  <lischan?t*  nM*asnn'nipnts  inadp  during  ami  w«>ll  d»'flnj*U 

N'low  height  17  fe«‘t. 

Monthly  discharge  of  Fralhtr  River  at  Oroville,  t'al..  for 

[Drainage  area.  3.M0  nqiiaro  miles.) 


Diachargi*  in  woml-fivt. 

Hun -off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Mcn^-fe**!. 

8ec.-ft.per 
»q.  mill*. 

I Depth  in 
iiM>hen. 

January 

' 96.. 300 

1,240 

14.500 

892.000  ' 

3.98  1 

1 4.59 

Fobruai^' ' 

19,900 

4.730 

' 11. ion 

616.000 

3.05 

3 18 

March 

' 53,200 

9.ti40 

2l,li00 

1,330.000  1 

5.(13  \ 

(i  S4 

.\priJ 

1 34.800 

14,100 

19,200 

1,140.000  ' 

.5.27  ! 

.5.  88 

May ! 

' 25.300 

10.300  , 

17.. 500 

l.nso.non 

4.81  1 

fl54 

J uw 

1 2fi.000 

7,260 

13,800 

821.000 

:i?)  1 

4.23 

July 

' 7.330 

2.960  ! 

5.240 

322.000 

1.44  ' 

' 1. «; 

.\ugunt. 

2,910 

2.140 

2,400 

153. «»)  1 

i . liS4  1 

.79 

September  

2,100 

1,920 

1.970 

117.000  i 

• Ml  1 

! .I'lO 

Octotier 

1.920 

1.020  ; 

; 1,920 

118.000 

. 527  1 

' .01 

November. 

7,.5<iO  ' 

1 1.920 

2.410 

143. (XV) 

. 662 

1 .74 

DeoemN'r 

43.«I0  ' 

' 1,990 

7.070 

435. (KX) 

1.94 

2.24 

The  vear 

96.. 300 

1.240 

9.900 

7,170.  (XX) 

2.  72 

.16.90 

Note.— Valiies  are  rat<Hl  as  follows:  .lamiary  to  Juim‘,  and  8<’pteml>er,  goo<i:  rvniatnder  of  IMOti  fair, 
as  gag**  heights  may  llal*l«*  to  error. 

GRIZZLY  CREEK  NEAR  BECKWITH,  CAL. 

Grizzly  Creek  is  tributary  to  the  Middle  P'ork  of  Feather  Kiver 
from  the  north,  and  has  a small  drainapje  basin.  There  is  a reservoir 
site  in  this  basin  which  has  already  been  .surs^eyed  by  the  Ueelaina- 
tion  Service,  and  gag^ngs  on  Grizzlv  Creek  are  of  utility  in  deter- 
mining storage  possibilities. 

This  station  was  established  December  17,  100.5.  It  is  located  at 
Reno  camp,  about  4 miles  west  of  Beckwith  and  1 mile  above  Wil- 
low Glen  Hotel.  It  is  about  1,.5()0  feet  below  the  falls,  the  jiresent 
terminus  of  the  Boca  and  Loyalton  Railroad,  and  is  reached  by 
driving  from  Beckwith.  The  drainage  area  above  the  station  is  .51 
square  miles. 

The  channel  is  straight  for  about  200  feet  above  and  below  the 
measuring  section.  The  current  is  rather  sluggish  at  low  water  but 
swift  at  high  stages.  The  right  bank  is  high  and  rocky  and  can  not 
be  overflowed.  The  left  bank  is  low  and  overgrown  with  cotton- 
woods near  the  water’s  edge,  and  may  be  overflowed  at  high  water. 
The  bed  of  the  stream  is  rocky  and  not  subject  to  material  change. 
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SURFACE  WATER  SUPPLY,  1906. 


Discharge  measurements  are  made  from  a car  on  a cable.  The 
cable  is  anchored  to  a pine  stump  on  the  right  bank,  while  on  the 
left  bank  it  is  supported  by  a tower  and  is  anchored  by  means  of  a 
large  rock  buried  in  the  ground  at  a depth  of  4 feet.  The  initial 
point  for  soundings  is  the  near  side  of  the  pine  stump  supporting  the 
cable. 

The  gage  is  2 by  4 inches  vertical  timber,  graduated  to  feet  and 
tenths,  and  nailed  securely  to  a large  cottonwood  tree  about  800  feet 
above  cable  and  200  feet  below  the  Reno  camp  boarding  house. 
The  bench  mark  is  a spike  in  the  root  of  the  tree  to  which  the  gage 
is  fastened ; elevation,  4 feet  above  tbe  zero  of  the  gage. 

Dxtrharyc  mrasuremenls  of  Grizzly  Creek  at  Brekvith,  Cal. 


Dati‘. 

Ilydrographer. 

Width. 

Area  of 
section. 

Gage 

height. 

Dis- 

charge. 

1005. 

Feel. 

Sg.  ft. 

Feci. 

Sec,‘/i, 

DecvmU'r  17«.. . 

R.  8.  Iliiwlev 

4 

1.8 

a55 

11 

190II. 

37 

70 

W.  N.  Hardy *. 

30 

61 

34 

41 

34 

30 

June  28 

do 

34 

32 

1.30 

43 

July? 

do 

32 

24 

.92 

24 

July  10 

66 

*>4.8 

.42 

11 

July  25 

do 

t>2 

*1.6 

.41 

12 

August  8 

do 

1>L0 

6ao 

.22 

.7 

August  12 

do 

^2.0 

*1.6 

.40 

12 

a Ice  5 inches  thick  at  the  gage.  ^ Wading  section. 

Daily  gaye  lu-ight,  in  feet,  of  Grizzly  Creek  near  Beckwith,  Cal.,  for  1906. 


Day. 

! Jan. 

1 

Fel«. 

Mar- 

Apr. 

May. 

June. 

July. 

Aug. 

t 

' Sept. 

1 

0.  W 

i.eo 

l.CO 

3. 10 

1. 10 

0. 15 

2 

; . .55 

2. 10 

l.CO 

2.80 

1. 10 

.15 

3 

i ,55 

2.30 

1.65 

2.35 

1.05 

4 

1.G5 

1.65 

2.  <5 

1.00 

.15 

1 ..55 

1.8.5 

1..50 

6 

! .55 

1.85 

1.50 

2. 50 

2.  CO 

1.00 

.15 

7 

' ..W 

l.GO 

1.65 

2.  CO 

2.  ''0 

O.CO 

8 

. .55 

2.00 

1.65 

3.C0 



1.80 

O.fO 

15 

9 

70 

2. 15 

1.65 

3.  fO 



1.70 

O.CO 

.25 

.15 

10 

.70 

2. 10 

1.65 

3.85 

1.70 

o.so 

.25 

.1.5 

n 

' ,00 

2.00 

1,05 

3.80 



1.75 

0.75 

.2.5 

.15 

12 

m 

2.00 

2. 45 

3.80 

1.70 

0. 70 

. .20 

.20 

13 

1.00 

I.SC 

2.30 

3.  CO 

i.ro 

0.(0 

.20 

.20 

14 

1.00 

1.80 

2.15 

4.10 

1.70 

O.-'O 

.20 

.25 

.so 

J.75 

1.85 

4. 10 

70 

10 

1.00 

l.SU 

1.85 

4.20 

l.CO 

0..50 

.20 

.20 

17 

1 . r?o 

1.85 

1.85 

4.<0 

l.TO 

0. 45 

.20 

.20 

IS 

1.80 

1.85 

1.80 

4.10 

1.65 

0. 42 

.20 

.20 

19 

2.(K) 

1.85 

1.85 

4. 10 

l.'O 

0. 42 

.30 

.20 

20 

j 1.40 

1.85 

1.85 

4.00 

1,50 

0.42 

.20 

.20 

21 

1.00 

1.85 

1.90 

3.eo 

1.^0 

0.42^ 

.20 

22 

1.75 

2.15 

3.  CO 

1.40 

0.42 

.15 

.20 

23 

1.75 

2.20 

3.  CO 

1.^0 

0.41 

.15 

.20 

24 

1 .90 

1.85 

2.65 

3.  <0 

1.40 

0.41 

.15 

.20 

25 

1 1.20 

1.95 

2.C0 

3.80 

i.-:o 

0.41 

.15 

.2.5 

20 

: 1.10 

1.80 

2.fi0 

2.50 

1.35 

0.41 

.15 

.25 

I 1.55 

1.65 

2.65 

.25 

28 

1 l.<0 

l.OS 

2. 70 

1.20 

0. 40 

.15 

.25 

20  

1 l.<0 

2.80 

1.2D 

.2.5 

.10 

j l.CO 

2.85 



1.1.5 

0.36 

.15 

.25 

31 

2.40 

.1. 10 

0.34 

.15 

' 
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Rating  table  for  Grizzly  Creek  near  Beckwith,  Cal., /or  1906. 


Gage  Dio- 

beight.  charge. 

Gage 

hei^t. 

Dis- 

charge. 

Cara 

hei^t. 

Dis- 
charge. ! 

Gage 

hei^t. 

DIs- 

cliargo. 

Gag* 

hriipit. 

1 Dl«- 
charge.  ’ 

Feet  . 

Sec..ft. 

Feel. 

Sec.‘/t. 

1 reel. 

Sec.-ft. 

87 

Feet. 

Sec.-ft. 

Fen. 

Sec.-/t. 

0. 10 

0 

0.90 

■k 

|l  1.70 

2.  .50 

ZiS 

3.10 

m 1 

0.20 

0.5 

1.00 

28 

1.80 

98 

2.60 

249 

3.80 

537 

0.30 

1.6 

1. 10 

34 

' 1.90 

110 

Z70 

273 

4.00 

.585  i 

0.40 

a2 

1.20 

42 

ZOO 

124 

2.  SO 

297 

4.20 

6.33  i 

0..W 

5.5 

1.30 

50 

II  2.10 

Z20 

141 

2.90 

321 

4.40 

6S1  , 

0.60 

9 

1. 40 

.58 

159  ' 

3.00 

34.5 

4.60 

0.70 

13 

1.50 

67 

1 Z30 

179  1 

3.  :o 

393 

4.  m 

729  ^ 

0.80 

*■ 

1.60 

77 

1 

202 

a 40 

5.00 

L I 

Note.— The  above  table  Is  strictly  applicable  only  for  open-channel  conditions.  It  is  l)ased  on  10 
discharge  measurements  made  during  1906  and  is  well  defined  l>et  ween  gagi'  heights  0.2  foot  and  2.5  feet. 


Monthly  diftchargf  of  Gnzzly  Creek  near  Beckwith,  ('al.,for  VJOG, 
[Drainage  an»a,  51  square  miles.] 


Discharge  in  second-feet . 


Ilun-o.fT. 


Month. 

Maximum. 

Minimum. 

Mctin. 

1 Total  in 
' acre-feet. 

See  .-ft.  m*r 
sq.  mill'. 

Depth  in 
inches. 

January 

202 

7 

40 

0.  7S4 

0.90 

February 

179 

82 

no 

6,110 

2. 16 

2. 24 

March i 

369 

67 

153 

9,410 

3. 00 

3.  46 

April  1-25 i 

681 

190 

4G9 

23,300 

9.20 

H.  55 

June  6-30 

202 

38 

83.6 

4.i.y> 

l.tVl  1 

1.52 

July j 

34 

2.2 

11.9 

732 

.234 

.27 

August ] 

2.2 

0.2 

0.73 

45 

.014 

.02 

September 

1 

1 0.2  , 

0.51 

'M 

.010 

.01 

1 

1 

1 46,20()  I 

1 

Note.— Values  an*  rated  a.s  fair,e.xcept  Jantiar>*  and  Febrtiar>*.  which  are  liable  to  gn'at<*r  error  on 
account  of  ^ c>onditions. 


INDIAN  CREEK  NEAR  CRESCENT  MILLS,  CAL. 


Indian  Creek  is  a tributary  from  the  east  to  North  Fork  of  Feather 
River,  entering  below  the  Prattville  station;  it  has  a considerable 
drainage  basin.  A reservoir  site  has  been  sur\'eyetl  by  the  Reclama- 
tion Service,  and  measurements  are  of  utility  in  computing  storage 
possibilities. 

The  station  was  established  November  29,  1905.  It  is  located 
about  miles  from  Crescent  Mills  on  the  Greenvillc-Quincy  road, 
and  is  most  easily  reached  by  driving  from  Taylorsville,  a distance 
of  5 miles.  It  is  2,000  feet  below  the  Arlington  Bridge  and  near 
E.  Cook’s  residence. 

The  channel  is  straight  for  1,000  feet  above  and  200  feet  below, 
and  the  current  is  very  sluggish.  Both  banks  are  high  and  not  liable 
to  overflow.  They  are  covered  by  a thick  growth  of  brush  up  to  the 
high-water  line  and  above  this  by  oaks  and  pines.  The  bed  of  the 
stream  is  composed  of  silt  and  is  not  liable  to  change  materially. 
At  low  water  the  maximum  depth  is  about  12  feet.  Discharge 
measurements  are  made  from  a car  on  a cable.  The  initial  point  for 
soundings  is  the  oak  stump  to  which  the  cable  is  fastened  on  the 
right  bank. 
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The  gage  is  a vertical  2 by  6 inch  timber,  graduated  to  feet  and 
tenths,  and  is  in  two  sections.  It  is  on  the  right  bank  about  20 
feet  above  the  cable.  The  lower  section  is  about  5 feet  long  and  i.s 
fastened  to  an  overhanging  willow;  the  upper  section  is  about  10 
feet  in  length  and  is  fastened  to  a cottonwood  tree.  The  bench  mark 
is  a spike  driven  in  the  cottonwood  tree  to  which  the  high-water  gage 
is  attached;  elevation,  8.00  feet  above  the  zero  of  the  gage. 

Ditcharge  meaturenn  nta  of  JruHan  ('rrek  at  Cregcrnt  MilU.  Cal.,  bg  Jlavlrg  and  Hardy,  in 

1905-e. 


Width. 

A n*a  of  j 
1 soction. 

Oa^  1 
hi'jjfht. 

Dis- 

charge. 

• 1 
DaU*.  j 

Width. 

Area  of  ; 
section. ' 

Gage 

height. 

Di»- 
charge . 

1905. 

Fret. 

S'/.fi. 

Feet. 

See.‘ft. 

19J6. 

Feel.  1 

1 Sq.ft. 

Feet. 

Sre.-Jt. 

r)ocomt>or  14.. 

4.5 

1.35  ! 

76 

July  3 

ISO  , 

1.570 

1 3.32 

*7 

Julv  11 

67 

2S8 

1 2.i> 

268 

1906. 

1 

July  20 

iW) 

211 

1.70 

129 

May  29 

190 

2.080 

6.25 

1 1.940 

1 J uly  30 

65 

IS4 

i.as 

77 

Mav  31 

m 

1.910 

5. 5T> 

1.580 

August  6 ' 

' 65 

172  1 

1 1.12 

50 

Jurit*  9 

IH2 

1.850 

4.87 

1.120 

.\ugust  17 

64 

176 

1 1.20 

55 

•lunci  l« 

1S2 

1,810 

4.69 

1.020 

.\ugust  27 

t'A 

171 

1.05 

40 

June  25 

181  j 

j 1,»W0 

3.80 

«0K 

SeptomlHT  9 

64 

1 

r 1.10 

44 

Note.— Those*  nn*asun*mrnts  won*  nmd<»  tlilTon'nt  swtions. 


Daily  gatir  lu'ight.  in  feel,  of  Indian  ('reek  at  Crescent  }fiJU,  (^aL.for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

J line. 

July. 

Allg. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.45 

3. 15 

5. 75 

8.45 

6.4 

5.4 

3.3 

1.25 

1.1 

1.5 

1.45 

1.45 

2 

1.5 

3.0 

5. 15 

7.35 

6.5 

5.4 

3.3 

1.15 

1.1 

1.5 

1.45 

1.45 

3 

1.5 

3.0 

5. 15 

6.7 

6.8 

5.3 

3.3 

1. 1 

1.15 

1.45 

1.55 

1.5 

4 

1.5 

2.95 

4.95 

6.3 

6.95 

5.5 

3.25 

1.1 

1. 15 

l.i-) 

2.2 

1.5 

5 

1.5 

2.95 

4.7 

5.95 

7. 1 

5.5 

3.1 

1.1 

1.15 

1.4.5 

2.8 

1.5 

6 

1.5 

2.95 

4.45 

6.0 

7.0 

5.35 

3.0 

1.1 

1.15 

1.45 

2.35 

1.5 

7 

1.5 

2.95 

4.4.5 

6.5 

6.9 

5. 15 

2.9 

1.1 

1.15 

1.45 

2.0 

1.55 

H 

1.45 

2.95 

7.0 

6.8 

4.95 

2.8 

1.4 

1.15 

1.45 

.1.85 

1.75 

9 

1.5 

2.95 

5.0 

7.5 

6.7 

4.9 

2.7 

1.3 

1.1 

1.5 

l.H 

1.9 

10 

1.5 

3.0 

5.3 

7.7 

6.75 

4.9 

2.6 

1.2 

1. 1 

1.5 

1.7 

3.5 

11 ' 

1.6 

3.0 

5.8 

7.6 

6.8 

4.9 

2.4 

1.2 

1.1 

1.5 

1.63 

3.5 

12 

2.3 

3.0 

7.8 

7.3 

6.8 

4.9.'i 

2.3 

1.15 

1.15 

1.5 

1.65 

4.3 

13 

2.9 

3.a5 

8.0 

7.1 

6.4 

4.95 

2.3 

1.25 

1.15 

1.5 

1.6 

3.6 

14 

3.95 

3.4 

6.9 

7. 1 

6.2 

4.8 

2.2 

i.;^ 

1.15 

1.5 

1.6 

as 

15 

2.8 

3.6 

6. 1 

7.3 

6.1 

4.7 

2.2 

1.2.5 

1.2 

1.5 

1.6 

ao 

16 ' 

7.1 

4.6 

5.6 

7.5 

5.8 

4.  75 

2.0 

1.2 

1.25 

1.5 

1.7 

2.8 

17 

7. 1 

4.3 

5.3 

7. 7 

5.4 

4.8 

1.9 

1.2 

1.25 

1.5 

1.75 

2.65 

18 

9.22 

4.  as 

5.0 

7.6 

5.1 

4.65 

1.9 

1.2 

1.25 

1.5 

1.7 

2.55 

19 

lO.tiS 

5.1 

4.7 

7.5 

4.9 

4.5 

1.8 

1.15 

1.25 

1.5 

1.6 

2.45 

20 

7.r, 

5.5 

4.6 

7.6 

4.9 

4.4 

1.7 

1.15 

1.2 

1.5 

1.6 

2.4 

21 

5. 

6.1 

4.9 

7. 7 

4.8 

4.35 

1.6 

1.05 

1.15 

1.5 

1.6 

2.35 

22 

4.5 

5.7 

5.9 

7.8 

4.7 

4.25 

1.5.5 

l.ft5 

1.15 

1.5 

1.6 

2.a5 

23 

4. 15 

5.2 

6.96 

7. 65 

4.6 

4.0 

1.5 

l.tt5 

1.15 

1.5 

1.6 

2.5 

24 

3.8 

4.9 

8.1 

7.2Tt 

4.6 

3.a5 

1.5 

l.ft> 

1.2 

1.5 

1.55 

2.75 

25 

.i,« 

4.65 

H.KT> 

6.8 

4.5 

3.8 

1.5 

1.1 

1.25 

1.5 

1.  &5 

4.8 

26 

3.4 

4.5 

8.9 

6.a5 

5.1 

3.75 

1.45 

1.2 

1.3 

1.45 

1.55 

6.9 

•K 

3.3 

5.5 

8.  .58 

6. 1 

5. 75 

3.7 

1.45 

1.2 

1.3 

1.45 

1.5 

6.KV 

2H 

.3.3 

6.6 

7. 85 

6. 1 

6.25 

3.6 

1.4 

i.a5 

1.35 

1.43 

1.5 

5.4 

29 ' 

3.3 

7.Xi 

6. 15 

6. 15 

3.5 

i.a5 

1.05 

1.1 

1.4 

1.45 

1.5 

4.6 

:tf) 

3.2 
3. 1 

7.25 

6.3 



5.75 

3.4 



i.a5 

1.4 

1.4 

1.5 

4. 1 

.11 

8.58 

5.55 

i.a5 

1.1 

1.4 

4.2 
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Eatniy  table  for  Indian  Creek  at  Crescent  Mills,  CaL,/or  J906. 


I Oage 
hci^t. 

Dis-  -| 

charge. 

i Ga«  1 
height. 

1 Dl»-  ' 
I charge. 

Gage 

height. 

Dia-  ! 
charge. 

1 Gage 
height 

1 Di.a- 
charge. 

i Gage 
height. 

1 Dis- 
1 charge. 

Feet. 

Stc.-fl.  ' 

' Feet. 

1 Sec.-ft. 

Ftct.  1 

Sec.-ft.  1 

, Ffct.  ' 

Sec.‘ft. 

Feet. 

! Sec.-ft. 

1.00 

35  I 

2,00 

1 182 

3.00  ' 

395 

4.00 

700 

6.00 

, 1,800 

1.  10 

46 

2.10 

200 

3. 10 

421 

4.20 

7S5 

6.20 

1 1,940 

1 1.20 

58 

2.20 

219 

3.20 

44X  1 

1 4.40 

880 

6.-M 

1 2,080 

1 l.X 

71 

2.30 

238  II 

3.30 

475  1 

4.60 

980  : 

' 6.60 

2,220 

1.40 

84 

1 2.40 

258  1 

3.40 

1 502 

i 4.80 

1,080 

6.80  1 

2,360  i 

1.50 

98 

! 2.50 

278 

3.50 

.530 

1 5.00 

1,180 

7.00  1 

2,500  j 

1.60 

113 

' 2.60 

290 

3.60 

1 5.20 

1.300 

1 H.00  i 

3,200  i 

1.70 

129 

2.70 

321 

3. 70 

< .»95 

! 3.40  1 

1,420 

9.00  i 

3,900  i 

1.80 

146 

2.  SO 

345 

3.80 

6.30  1 

1 5.60  I 

1,540 

10.00 

1 4,600  : 

1.90  1 

164  j 

2.90 

369 

3.90 

66.5  ; 

1 5.80  1 

1,660 

11.00 

5,:too  1 

Note. — This  Is  based  onl4di8Chargi‘m(‘a8uremont8made  during  1905-6.  and  is  well  defined  l3clow 

gage  height  6.2  feet. 


Monthly  discJuiryv  of  Indian  ('reek  at  Crescent  Mills,  Cal.,  for  lUVb. 
[Drainage  area,  740  square  miles.] 


Discharge  in  jM.'cond-fcct. 


Month. 

Maximum. 

1 

Minimum.  ^ 

j Mean. 

1 otal  in 
acre-fwi.  > 

Sec.-ft.  pt»r 
aq.  mile. 

Depth  In 
Inches. 

January 

5,080 

91 

868  , 

53.400 

1. 17 

1.35 

February 

2,220 

382 

824  ! 

45.800 

til  , 

1. 16 

March 

...] 

3,830 

905 

2.000 

123,000 

2.70  1 

,3.11 

.\pril 

1 

3. 520 

l.TtiO 

i 2,550  , 

152, 000  , 

3.45 

3.85 

May 

2,570 

930 

1.790  1 

110.000 

2.42 

2. 79 

June 

1.480 

502 

1,010 

60. 100 

1.36 

1.52 

July 

475 

78 

226 

13,000 

0.30.5 

0.35 

Aupist 

84 

40 

53.1  1 

3. » 0 

0.072 

.08 

September 

84 

1 

; 57.9 

3.  4.50 

0.078 

.09 

Octol>er 

98 

S4  ' 

94.8  ! 

5.8:10 

0. 128 

. 15 

November 

345 

91 

132 

7.8C0 

0. 178 

.20 

Decern  l>er 

2. 430 

91  1 

, .534 

32.800 

0.722 

..S3 

The  year. 

5.0K0 

40 

' 845 

611,000 

1.14 

15.  48 

Note. — These  values  an-  excellent. 


NORTH  FORK  OF  FEATHER  RIVER  BELOW  PRATTVILLE,  CAL. 

This  station  was  establisiied  November  22,  1005.  Previous  to  that 
date,  however,  the  Great  Western  Power  Company  had  installed  a 
gage  rod  and  maintained  a daily  record  since  June  13,  1005,  making 
gagings  by  means  of  a boat.  This  station  is  located  in  the  canyon 
at  the  proposed  dam  site  of  the  Great  Western  Power  Company, 
about  3 miles  below  the  Meadow  View  bridge,  crossing  on  the  Pratt- 
ville-Greenville  road,  and  about  5 miles  southeast  of  Pratt\nlle.  The 
drainage  area  above  this  point  is  only  506  s([uare  miles,  but  the  rufi-off 
during  the  months  of  low  flow  is  about  half  the  total  run-off  at  the 
Oroville  station  from  a drainage  area  of  3,640  square  miles. 

The  equipment  for  gaging  at  this  station  consists  of  a f-inch  cable 
anchored  to  a large  rock  on  the  left  bank  and  to  a spruce  tree  on  the 
right,  having  a clear  span  of  155  feet  and  supporting  a car  with  a 
lock  box.  Parallel  to  the  cable  and  35  feet  upstream  a guy  wire 
spans  the  channel  for  staying  the  meter  in  the  higher  stages.  The 
cal)le  is  marked  with  a ring  of  white  i>aint  everj-  5 feet  for  conven- 
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ience  in  sounding,  and  the  initial  point  is  an  iron  bolt  in  the  root  of 
the  tree  supporting  the  cable.  The  car  is  used  for  making  measure- 
ments at  all  stages.  The  gage  rod  is  inclosed  in  the  clock  register  w'ell, 
which  is  on  the  right  bank  about  700  feet  above  the  cable.  The  well, 
which  protects  the  gage  from  the  thin  surface  ice  in  winter,  is  lined 
on  the  in.side  with  building  paper  to  prevent  freezing  and  is  provided 
with  a hinged  door  on  the  river  side  to  permit  easy  access  for  reading 
direct  and  comparison  with  clock  register.  The  reference  bench  mark 
is  a point  surrounded  by  a ring  of  white  paint  on  a rock  8 feet  south- 
west of  the  gage;  elevation,  7.62  feet  above  the  zero  of  the  gage. 

The  channel  is  straight  for  400  feet  above  the  cable  and  for  200  feet 
below.  The  bed  is  rocky  and  not  liable  to  change  materially.  Both 
banks  arc  high  and  steep  and  not  subject  to  overflow  at  any  stage. 
There  is  a growth  of  small  willows  along  the  water’s  edge  and  for  a short 
distance  back  of  it,  while  higher  up  are  found  spmce  and  fir  trees. 
The  stream  is  in  one  channel  at  all  stages  and  is  swift  in  high  water,  but 
has  moderate  velocity  at  other  times.  The  cross  section  is  regular 
and  not  subject  to  much  change,  the  width  of  the  stream  being  about 
60  feet  at  low  water  with  a maximum  depth  of  9 feet. 

This  station  is  maintained  in  cooperation  with  the  Great  Western 
Power  Company,  whose  hydrographer,  Mr.  L.  J.  Sevan,  has  kept  the 
gage-height  record  and  made  meter  measurements  since  it  was  estab- 
lished  in  1905.  The  data  collected  at  this  point  indicates  the  quantity 
of  water  that  could  be  impounded  in  the  proposed  Big  Meadows  res- 
eiwoir,  and  the  water  thus  stored  would  be  available  for  power  and 
irrigation  and  could  be  utilized  in  the  control  of  Sacramento  River. 


Dischariie  mecuuri'mrntt  of  Xorth  Fork o/Feather  Rivtr  below  Prattville,  Cal.,  in  iyoS-6. 


Date. 

Ilvtiropruphrr. 

heignt. 

Dis- 

charge. 

Date. 

Hydrographer. 

Gage 

height. 

Di»> 

charge. 

I'.m. 

.him*  Kl. . . 

U.  \V.  Animtronp 

F(ft. 
3. 4.S 

Sfc.-ft. 

l,2Sfi 

1900. 

June  2a 

L.  J,  Bevan 

Ftet, 

&.17 

5rc.-/t. 

2,074 

.fun.'  21 . . . 

\» . K.  Siiear 

3.00 

l.OfU 

Juno  2 

do 

&.17 

2,172 

.Fulvl  ... 

.do 

2.  .W 

Rr.9 

June  U 

W.  V.  Hardy 

5.65 

2,445 

Fulv  10 

U.  U . Arm.'^t^on^’ 

2. 40 

7fil 

Juno  19  o 

1,.  J.  Bevan 

&73 

2,382 

.luivi:. 

W.  K.  Sta»ar.  . 

2 32 

739 

June  19 

. . ..do 

6.73 

2,571 

.\upist  10.  . . 

.tin 

2. 10 

i'4>8 

Juno  . 

do 

4.S2 

1.924 

-\tlpjst  14  . . . 

L J.  Mcvaii. 

2.  1 1 

5f>3 

Juno  25 

W.  V.  Hartlv 

4.82 

1,831 

.\nfnj8t  . . 

.do 

2. 

r>49 

Julv2 

do 

4.36 

1,517 

flu!  .Ut  \s 

.do 

2. 01 

r,2i 

Julv3.  . 

L.  J.  Bevan 

4.21 

1,607 

d<t 

l.fhi 

102 

July  9 

July  12 

3.83 

1,361 

1,300 

I IhwIcv  iV  Uevnn  . . 

1 

rtOl 

\V.  V.  Hardy 

3.63 

r.iO). 

.runiiiirv  20, . . 

I,  1.  Hcviin 

4.  10 

I,.M4 

July21 

July24-.. 
July  ,11 

do 

L.  J.  Bevan 

W.  V,  Hardy 

3.05 

2.93 

2,76 

1,016 

1.023 

933 

.laiiiiHr'v  24.  . 

.d«> 

3.  12 

l.a'i7 

.August  3 

L.J.  Bevan  

2.71 

870 

Kohruiirv  22 

...do 

4 20 

August  4. . . 

W.  V.  Hardy 

2.66 

906 

2.  y? 

1,007 

2.50 

82A 

March  2** 

.do 

•V.  .*|0 

2,fi52 

Au^at  29  . . 

do 

X25 

787 

April  11 

- .do 

47 

2,125 

Septemlicrn 

do 

2.15 

741 

Mav.^ 

«.  S7 

3,137 

SeptemberlO 

L.  J.  Bevan 

2.25 

700 

Mav30. 

' 

Hardy  A-  Ilawlry. . 

■S.SO 

2.539 

Octolx‘r21. 

do 

2.13 

692 

a 4o-piinn«l  hoilor  woipht  uhp<1  a.s  anchor  for  meter. 
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Daily  gage  height,  in  feet,  of  North  Fork  of  Feather  River  below  Prattville,  Cal.,  for  1905-ti. 


Day. 

Jan. 

. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Xo\’. 

Dec. 

19a>. 







2.59 

2.06 

2.02 





2 57 

. . 



3 





a. is 

2.04 

2.00 

4 



. 

2.53 

2.17 



1.9S 

2.  48 

a 17 

2.00 

1.98 

6 



2.50 

2. 16 

2.00 

7 

2.  49 

2.17 

2.04 

2.04 

8 

2.43 

2.14 

a 04 

2.03 

9 

2.42 

2.14 

2.05 

2.02 

10 

2.42 

ao9 

a 03 

11 



2.39 

an 

2.03 

2.01 

12 

2.  <0 

2. 16 

2.01 

2.01 

1.83 

13 

a 4.3 

2.39 

2. 04 

2. 01 

M 



2.  as 

2.11 

2.05 

2.01 

1.93 

IS 

a39 

2.11 

a 04 

2.01 

16 



2.34 

au 

2.05 

a 01 

1.B9 

2.01 

17 



2.a3 

2.11 

2.03 

a 01 

18 



• 

3. 17 

2. 10 

2.03 

19 



3.  OS 

2.a2 

a 10 

2.03 

1.99 

20 

3.01 

2.31 

2.09 

a 01 

21 



3. 01 

2.32 

an 

a 01 

1.98 

1.81 

22 



2.90 

2.28 

a 14 

a 00 

1.96 

23 

2. 87 

2.28 

2.14 

1.99 

1.98 

1.84 

24 

2.83 

2 ai 

a 14 

2.01 

1.97 

25 





2.  78 

2.29 

ail 

2.01 

1.97 

1.91 

28 

2.77 

a26 

2.06 

2.00 

27 

2.60 

2-24 

ao8 

2.02 

28 

2.66 

2.22 

a 07 

2. 16 

a 01 

29 





2.61 

2.23 

2.06 

a n 

aoo 





30 

2.58 

2.22 

2.  as 

aoG 





a no 

31 

. . . 



2. 21 

a 00 

3.60 

5.95 

5.85 

5.30 

4.22 

2. 76 

2. 17 

2. 17 

2. 13 

2 

3.45 

5.15 

6.05 

5. 19 

2.72 

2.17 

a 15 

2.00 

3 

i.9i 

2.96 

3.35 

4.70 

6.23 

a 29 

4.22 

2.68 

2.16 

a 25 

a 01 

4 

3. 15 

4.50 

6.  CO 

6.58 

4. 18 

2.66 

a 16 

2.62 

2. 01 

s 

3. 12 

4.40 

6.93 

a 00 

4.14 

2.63 

2.16 

2.88 

2.02 

6 

1.93 

2. 91 

3.05 

4.45 

7. 10 

5.92 

4.04 

2.C3 

2. 16 

2.65 

2.05 

7 

1.92 

2.87 

3. 01 

4.  CO 

7.20 

5.59 

3.98 

2.62 

2. 16 

2.42 

2.07 

8 

1.90 

2.85 

3.00 

4.77 

7.18 

a 25 

3.92 

2.f0 

2. 10 

a 16 

2.30 

a 17 

9 

1.94 

2.86 

3.08 

5.08 

7. 17 

a 18 

a F3 

2.58 

2. 15 

2. 24 

2.25 

10 

1.94 

2.90 

3. 24 

5.4G 

7.27 

a 37 

a 73 

zm 

a 15 

2.20 

2.  44 

11 

2.03 

2.97 

3.  75 

S45 

7.56 

5.A5 

3 fiO 

2.57 

2. 15 

am 

a 18 

12 

2. 11 

3.07 

4.35 

5.38 

7.68 

5.60 

3-52 

2.59 

2.15 

a 17 

2. 10 

2.  IS 

a 11 

5. 12 

7. 15 

a 52 

3 50 

2 08 

2 1.5 

14 

2.35 

ass 

5.05 

A 73 

5.40 

a 47 

2.63 

2. 15 

2.24 

15 

2.20 

ass 

a 10 

aso 

5.3:1 

a 43 

2.51 

2.20 

a 16 

2.29 

16 

2.80 

a 79 

a 19 

A65 

a CO 

3. 45 

2.50 

2.  24 

2.35 

17 

3. 12 

aos 

3.60 

a36 

a as 

6.28 

3.28 

a 47 



2.21 

a 44 

18 

4.25 

4.00 

3.45 

a 48 

a 16 

6.05 

a 24 

a 47 

2.16 

2. 3.3 

19 

4.65 

4.27 

3.33 

aso 

5 so 

a 73 

3.20 

. . . . 

a 10 

2.33 

20 

4.30 

4.31 

3.30 

ass 

a 45 

as8 

3. 13 

a 25 

2.  13 

2. 10 

2.33 

21 

3.80 

4.28 

3.60 

as8 

a 45 

a. so 

3.08 

9 99 

2.13 

an 

2.31 

22 

3.54 

4.15 

4.G5 

6. 18 

a 40 

5.40 

3.01 

a 20 

a 13 

2.10 

2.30 

23 

3.32 

3.  74 

5.15 

8.40 

5.32 

a2o 

2.96 

2.21 

2. 13 

2.02 

2.  .38 

24 

3.28 

3.  70 

5.85 

6.35 

a 18 

ao2 

2.94 

2.23 

a 13 

2.04 

2.  is 

25.  

3. 13 

3.  62 

6.30 

6.00 

a27 

4 86 

9 nn 

26... 

3.17 

3.  45 

0.  47 

565 

5.90 

4.80 

2.87 

2.20 

a 12 

2.04 

4.40 

27 

a32 

3.65 

5.90 

aso 

a 3i\ 

4.68 

2.84 

2. 19 

2.11 

2.02 

4.57 

2S 

3.80 

5.25 

a6o 

6.33 

4.52 

2.83 

2. 19 

2.11 

2. 01 

4.  CA 

29 



4.80 

a as 

6. 17 

4.35 

2.80 

a 18 

2. 10 

1.97 

4.  :i5 

30 

SIS 

ac9 

a 78 

4.25 

2.78 

a 17 

2.10 

2.01 

3. 95 

31 

6.35 

a48 

2.76 

2. 13 

3.  *10 
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SURFACE  WATER  SUPPLY,  1906. 


Ratiiuj  tabic  for  Sorth  Fork  of  Fcalhtr  River  below  Prattville,  Cal., for  J9tJo-6. 


<i«gp 

height. 

DU- 

charge. 

1 Onm 
heignt. 

Dis- 

charge. 

Gage 

hei^t- 

Dis- 

charge. 

Ooge 

bei^t. 

Dis- 

charge. 

Gage 

hei^t. 

PL.- 

charge. 

Feet. 

Sec.-Jt. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

See.-ft. 

!.W  , 

bio 

2..V) 

805 

3.20 

1.000 

3.90 

1,410 

4.60 

1,770 

1.90  1 

600 

2.60 

84.5 

3.30 

1,135 

4.00 

1,460 

4.70 

1.825 

2.00 

610 

2.70 

885 

a40 

l.lHO 

4. 10 

1,510 

4.80 

1,880 

2. 10 

66.5 

2.80 

925 

3.50 

1,225 

4.20 

1,560 

4.90 

1,935 

2.20 

700 

2.00 

965 

3.60 

1,270 

4.30 

1,610 

5.00 

1,990 

2.  .10 

TV) 

1,  3.00 

1,005 

3.70 

1,315 

4.40 

1,660 

5. 10 

2,04.5 

2.40 

770 

1 3.10 

1,045 

3.80 

1,360 

ii 

1,716 

5.20 

2,100 

Notk.— This  t4il>k>  is  bast'd  on  40  discharge  mcaaurpmcnta  made  during  1905-0  and  is  well  defim-d. 
Above  gage  height  5.2  fret  the  rating  cun’c  is  a tangent,  the  dlfleronoe  being  60  per  tenth. 


Monthly  dischanjr  of  Xorth  Fork  of  Feather  River  below  Prattville.  Cal.,  for  19(jS-6. 
{Dniliuge  area.  50()  square  miles.] 


Discharge  in  wvond-feet. 


Month. 

^ Maximum. 

Minimum.  ^ 

Mean. 

Total  in 
Hcre-fcet. 

1 

Sec. -ft.  n 
sq.  mik’ 

July 

1905. 

Mil 

1 700 

761 

46,800 

1.; 

Augtist 

700 

647 

t*70 

42.000 

1.; 

Scpb'inUT. 

ti30 

644 

38,300 

1.: 

October.... 

M7 

630  1 

1 631  1 

38,800 

1.: 

Novemlxjr., 

iKf) 

615  , 

028 

1 37,400 

1.: 

DcccmU’r., 

t«2 

570  1 

1 «07  1 

1 37.300 

1.: 

Th<*  fteriod 

845 

570 

657 

241,000 

1.; 

inches. 


rjor.. 

Jamuify 

1,800 

1 

600 

937 

1 1 

57,600 

1 

1.85 

2. 

February 

1,610  1 

945 

1,210 

67,200 

2.39 

2. 

March 

2.K50  1 

1,000 

1.590 

' 97.800 

1 ai4 

3. 

.\pril 

2.820 

l.fiOO 

1 2.210 

j 1.32.000 

4.37 

4. 

May 

3.  roo 

2, 100 

2,770 

1 170.000 

A 47 

tv 

June 

2.7<«  , 

1.5H0 

2. 190 

130.000 

4.33 

4. 

July 

1.580  ; 

9a5 

1,200 

1 73,800 

2.  .37 

•» 



905  1 

700  , 

795 

1 48.900 

1.57 

r. 

8«»pteml)er 

717 

665 

688 

1 40,900 

1.36 

i. 

Octolvr 

065 

679  , 

, 41,800 

1.34 

i. 

NoveniU*r 

91)5  ' 

615 

608  ' 

' 41.500 

1.38 

1. 

DecemUT 

l.HUO 

G.30 

894 

55.000 

1.77 

2. 

The  year 

3,600  1 

tiOO 

1,320 

956,000 

2.61 

35. 

Note.— I>ischarg»*  estimatt'd  on  days  wh»*n  gag»’  heights  are  missing.  Values  are  excs.*Uent. 


NORTH  FORK  OF  FEATHER  RIVER  ABOVE  PRATTVILLE. 

Tlii-s  station  was  establislicd  June  12,  1905.  It  is  3 miles  east  of 
Prattville  anil  about  \ mile  above  the  junction  with  Hanulton 
Branch.  The  cirainai;e  area  above  the  station  is  245  square  miles. 

The  channel  of  the  stream  is  straight  for  200  feet  above  and  300  feet 
below  the  measuring  section  and  has  a shale  bottom  subject  lo  slight 
change.  Gagings  are  made  from  a boat.  The  section  is  about  65 
feet  wide  and  5 feet  cleep  at  low  water;  at  very  high  water  there  is  a 
diversion  overflow  aroimd  the  station,  leaving  the  main  stream  about 
1 1 miles  above  the  point  of  measurement. 

The  gage  is  nailed  to  a willow  .stump  15  feet  above  the  measur- 
ing section.  Up  to  October  15,  during  1905,  the  gage  was  read  daily; 
after  this  date,  weekly. 
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FEATHER  RIVER  DRAINAGE  BASIN.  129 


Discharge.  meosJaemenU  of  North  Fort  of  Feather  River  above  Prattville,  Cal.,  in  1905-^. 


Date. 

Ilydrc^rrapber. 

1 Cage 
height. 

Dis- 

charge. 

1905. 

June  12 

R.  W.  Armstrong 

Feet. 

2.33 

Sec.-ft. 

800 

June  22 

W.E.  Spear ' 

1.79 

620 

July  I 

do 

1.4K 

520 

July  15 

R.  W.  Armstrong 

1.23 

407 

July  28 

W.E.  Spear 

1.09 

m 

September  4... 

do 

.90 

345 

1906. 

February  28...] 

L.  J.  Beviui 

1.82 

609 

.\pril  12 

do 

2.77 

1,046 

May  15 ! 

do 

3.83 

1,524 

July  7 1 

do 

2.48 

929 

August  S ' 

do 

1.34 

502 

Daily  gage  height,  infeet,  of  North  Fort  of  Feather  River  above  Prattiille,  Cal.,  for  1905-6. 
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SURFACE  WATER  SUPPLY,  1906. 


Daily  gage  height,  in  feet,  of  \orth  Forkerf  Feather  River  above  Prattville,  Cal.  ,for  1905-6 — 

Continued. 


I>ay. 

Jan. 

Feb. 

Mar. 

.Vpr. 

May. 

June.  1 

July.  1 

1 

1 Aug. 

Sept. 

Oct. 

Kov. 

1 

1 Dec. 

11106 

, 1 

1 

1 1 

• 3.30 

1 1 

1 1 

1 

1.55  1 

1.55 

..  . 1 

0.98 

18 

1 

19. . 

1.68 

2.90 

1 

20 

0.9fi 

i!l.. 

1.80 

1'  ‘ 

0.88 

22 

1 

r ■ ■ 1 

X.12 ! 

1 

j 3,97 

23. 

1 

1 6.'m 

24.  . . ..  1 

1 

j 1.55 

2.59 

25..  

1 ; 

1. 18 

20 ’ 

27 ; 

I , 

1 

i 

1 i 

6.,%l 

1 

IK 

1 

i 

i.#i 

29 

3.18 

1 ' 

0.04 

1 : 

3.54 

30 ' J 

j 2.57 

1;::;;::' 

31 1 . 

1 2.04 

1 . . 

■ . 

1 i 

! r 

HAMILTON  BRANCH  NEAR  PRATTVILLE,  CAL. 

This  station  was  established  June  12,  1905.  It  is  located  about  3 
miles  east  of  Prattville  and  1 1 miles  above  the  junction  of  Hamilton 
Branch  and  North  Fork.  The  drainage  area  above  the  station  is  230 
square  miles. 

The  channel  is  straight  for  200  feet  above  and  below  the  measur- 
ing section  and  has  a shale  bottom  subject  to  a very  slight  change. 

Discharge  measurements  are  made  from  a boat  at  a section  about 
70  feet  wide  and  4 feet  deep  at  low  water.  The  stream  never 
overflows. 

The  gage  is  in  two  parts,  nailed  to  posts  driven  into  the  stream 
bed  near  a clump  of  willows.  Up  to  October  15,  during  1905,  the 
gage  was  read  daily;  after  that  date,  weekly. 


Discharge  nuasuranenU  of  Hamilton  Branch  near  Prattville^  Cal.y  in  1905-6. 


Date. 

! Hydrographer. 

Gage  1 
height. 

1 Dls- 
charge. 

1905. 

Feet. 

3.08 

Sec.-ft. 

3M 

2.74  1 

1 243 

2.62  ^ 

! 215 

2.56  1 

1 209 

2.56 

211 

2.55 

210 

2.40 

‘ 177 

1906. 

January  19 

1 

3.60 

567 

do 

1 3.92 

745 

do 

1 4.43 

1,017 

1,494 

430 

i|o 

! 5.21 

July  7 

3.19 

2.77 

294 

1 
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FEATHER  RIVER  DRAINAGE  BASIN.  131 

Daily  gagf  height,  in  feet,  of  Hamilton  Branch  near  Prattville,  Cal. ^ for  I90o-ii. 


2,, 

3. 

4., 

5. 

6.. 

7., 

8.. 

9., 

10.. 

II. 

12.. 

13. 

14. 

15. 

16.. 

17., 

18. 

19. 

20. 


Day. 

Jan. 

Feb.  Mar.  | Apr. 

M»y. 

June. 

July. 

Auk. 

Sept. 

Oct.  Nov. 

Dec. 

190S. 

i ! 

' 

1 1 



2. 6t^ 

2.56 

2.55 

2.  .54  

L.;.;  .i;.:;... 

2.64 

2.56 

2.55 

2.  .53  

1 

2.64 

2.55 

2.  .53  

1 

! 1 



2.63 

2.56 

2.55 

2.50  2.47 

t 

1 



2.62 

2.55 

2..V5 

2. 48  

2.63 

2.56 

2. 48  

1 



2.61 

2.56 

2.  .54 

2.50  



2.60 

2.55 

2.54 

2.  .50  







"1 

2.50 

2.56 

2.  .54 

2.  .50  

. 

1 1....:.. 

2.  .50 

2.  .56 

2.  .54 



■ 

2.  .58 

2.55 

2.  .53 

* 

2.  





2.58 

2.56 

2.  .53 

2.  ¥.* 

2.40 



1 1 

. . *■ 

2.58 

2.56 

2.53 

2.4?»  

2.  .57 

2.55 

2.53 

2.48  

1 1 

2.  .57 

2.56 

2.53 

2.49  

i 

2.  2.  4*i 

2.01 

2.  .58 

2.  .56 

2.  .53 

2.40 

( • 

2.57 

2.  .53 

2.M 

2.82 

2.m  I 

2. 76 
2.74 

2.?2  I 

2.70 


2.70 
2.67 
2.67 
2.(W> 
2.62  , 


2.  .*18 

2.58 

2.60 
2.58  I 
2.50 
2.62  I 
2.61 

2.<» 
2.  CO 
2.57 
2.5(^ 
2.56 
2.5I> 


2.. W 

2.57 

2.58 

2., W 
2.58 
2.58 
2.  .56 

2.  .V» 
2.57 

2.. 5ti 
2. 55 
2.55  I 
2.5Ji  ' 


2.  .53 
2.  .52 

2.  .52 
2.  .52 
2.  .52 
2.  .52 
2.  .52 

2.  .52 
2.  .50 
2.  .54 
2.  .54 


4.62  4.22 

.5.'i7Y!!!!!; 


2.30  : 3.22 


5. 75 


2.81 


2. 61  

2.  »i0  

2.72 

4.00 

2.  tiO 

1 2-<W  

3.92 
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surface  water  supply,  1906. 


mTTT  CREEK  AT  BUTTE  VALLEY,  CAL. 

Butt  Creek  ris»^s  in  the  c.xtreme  western  part  of  Plumas  County 
and  flows  ea.stward,  discharging  into  North  Fork  of  Feather  River 
about  tt  miles  south  of  Prattville. 

Thus  station  was  established  June  14,  1905,  about  2 miles  above 
the  mouth  of  the  river,  and  100  feet  below  the  footbridge  at  the 
lower  end  of  Butte  Valley.  The  drainage  area  above  the  station  is 
73  square  miles. 

The  measuring  section  Ls  20  feet  wide  and  2 feet  deep  at  low  water, 
when  measurements  are  made  by  wading;  in  high  stages  measure- 
ments are  made  from  the  footbridge.  The  bottom  of  the  channel  is 
composed  of  coarse  gravel  and  is  not  subject  to  much  change. 

The  gage  rod  is  nailed  to  a post  in  a clump  of  willows  15  feet  below 
the  measuring  section.  During  1905  and  until  July,  1906,  the  gage 
was  read  daily  by  B.  F.  Barbee.  Since  July,  1906,  W.  W.  Savercool 
has  made  readings  whenever  there  was  any  material  change  of  stage. 

Dischartje  measurements  of  Butt  Creek  at  Butte  Valley,  (*al.,  in  1905-6. 


Hydrt>jfrai)h«T. 


I 


190T>. 

June  li U.  W.  Armstrong. 

July  l« .tlo 

Augufit  111 I <lo 

Supltmilwr  9 \V,  E.  Spi*ar . 


191)11. 

March  2 I*.  J.  Bevan. . . 

Marvh  27 do 

April  10 do 

June  21 do 

July  24 do 

.\iigitat  .'ll) \V,  \‘.  Manly. 


Cage 

height. 

Di»- 

' charp\ 

Feet.  1 

Sec.-fl. 

2S4 

76 

2. SI 

42 

239 

35 

238 

.10 

2 16 : 

136 

4.M  1 

165 

4.75  1 

426 

254 

179 

268 

57 

• I 

42 

N*t»TE.— Altout  I 
Cnvk  watershed. 


fnoontl-fwl  an*  diverted  li  miles  above  this  station  from  Butt  Creek  Into  Yeliow 


Daily  gage  height,  in  feet,  of  Butt  Creek  at  Butte  Valley,  Cal.,  for  1905-6. 


I>iiy. 

190.'i. 

Jan. 

Feb. 

Miir. 

Apr. 

•May.  June. 

July. 

Aug. 



Sept. 

I.  



j 

I 

... 

238 



.1 

. . 

2.  H4 





2.  .SI 



i 



1 1 

2.39 

) 1 



Oct. 


2.3B 

2.38 


2.37 

2.37 

2.38 
2.38 
2.38 
2.38 
2.38 

X38 
X88 
2.88 
238  1 
2.38  1 


Not.  Vet. 


238 

238 

238 

238 

238 

238 

238 

238 

238 

238 

238 

238 

238 

238 

238 

238 

238 

238 

238 

2« 


2S& 

%fts 
2.  <8 
161 
265 

265 

264 

265 
26S 
274 

277 

2« 

2T5 

277 

in 

2W 

%» 

251 

2» 

%9 
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I >aHy  gage  height,  in  ffet.  of  Butt  ('reek  at  Butte  Valley,  Cal.,  for  I90,i  6 — ContiniuHl. 


Day. 

Jan. 

Fpb. 

Mar. 

.\pr. 

May.  1 Jun«*. 

July.  Aug.  Sept. 
1 - - 

Oot. 

Nov. 

D«'C. 

\m. 

1 

1 

21 

\ 

2.38 

2.42 

2. 76 

•>> 



! j 

2.38 

2.42 

2.  76 

23 

1 

2,  .38 

2.  44 

2.  73 

24 

1 

1 • 

2.38 

2.43 

2.  73 

25 

1 ! 

2.38 

2. « 

2.  73 

j 

■ 

1 ; 

2.38 

2.4:1 

2.  76 

27 

2. 38 

2.  44 

2.  71 

2J4. 

2.38 

2.43 

2.68 

29 

2.38 

2.43 

2.  <18 

30 

2.38 

2.  45 

2.  67 

31 

2.38 

2.  78 

19011. 

j 

1. 

2.85 

2.70 

3.42 

4. 30  3. 94 

3.06  2.61  2.57 

2.88 

2 68 

3.31 

4.50 

4.33  3.99 

3.13  2.611 



4 

294 

2. 68 

3.25 

4.02 

4.  M 4.  42 

2. 98  2. 60  ’ 

5 

296 

2 69 

3. 17 

3. 96 

4.80  4.20 
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NORTH  FORK  OF  FEATHER  RIVER  NEAR  BIG  BENI),  CAI,. 

This  station  wa.s  estahlisliod  June  13,  1005.  It  is  located  300  feet 
above  the  head  of  the  Bifj  Bend  tuimel,  about  20  miles  north  of 
Oroville.  The  drainage  area  at  this  jioiiit  is  1,040  square  miles. 

The  channel  is  straight  for  500  feet  above  and  below  the  station, 
and  is  in  rock,  with  little  probability  of  change.  A low-water  gage 
graduated  from  0.0  to  7.5  feet  is  bolted  into  rock  on  the  west  hank 
10  feet  below  the  measuring  section,  anil  a high-water  gage  gradu- 
ated from  7 to  22  feet  is  nailed  to  a poplar  tree  on  the  west  hank 
100  feet  above  the  measuring  section.  The  zero  of  the  gage  is 
870.22  feet  above  .sea  level  and  7.89  feet  below  the  reference  bench 
mark,  which  is  a knob  on  the  top  of  the  rock  to  which  the  low- 
water  gage  is  fastened. 

Discharge  measurements  arc  made  by  means  of  a boat  when  the 
gage  is  below  11  feet,  and  for  higher  stages  float  measurements  only 
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are  made  at  this  point,  while  cheek  measurements  are  made  2 miles 
downstream  from  the  cable  of  the  Golden  State  Power  Company. 
At  low  water  the  stream  at  the  station  is  about  8.5  feet  wide  and 
19  feet  deej),  with  a uniform  but  sluggish  current.  During  1905  and 
1906  the  gage  was  read  every  other  day  by  Henry'  Turner. 


Disrfuirgr  measureinfnt*  of  \orth  Fork  of  Ftaihrr  Hivfr  nrar  Big  Bmd.  by  Sprar 

and  Bevan,  in  /fW.5-6'. 
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Daily  gagr  height,  in  feet,  of  Sorth  Fork  of  Feather  Hirer  near  Big  Bend,  ('al.,  for 
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Daily  ijagr  height,  in  feet,  of  North  Fork  of  Feather  River  near  Big  Bend.  Cal.,  for 
1905-6 — ('ontinue<i. 
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MISCELLANEOUS  MEASUREMENTS  IN  FEATHER  RIVER  DRAINAGE  BASIN. 

The  following  miscellaneous  measurements  w'ere  made  in  Feather 
River  drainage  basin  during  1905  and  1906: 

Bailey  Creek  near  PrattviUe,  Cal. — This  stream  is  a tributary  of 
North  Fork  of  Feather  River.  The  following  measurements  were 
made  a short  distance  above  its  mouth. 

1905 —  July  31:  Discharge.  2.6  second-feet. 

1906 —  May  23:  Discharge,  50  second-feet. 

September  5:  Discharge,  3.3  second-feet. 

Berry  Creek  near  Berrycreek  post-office,  Cal. — This  creek  is  a small 
tributary  of  the  North  Fork  of  Feather  River.  A measurement  was 
made  September  11,  1906,  at  wagon  bridge  at  Berrycreek  post-office: 
.Width,  20  feet;  area,  27  square  feet;  diwharge,  8 second-feet. 

Big  Springs  near  PrattviUe,  Cal. — These  springs  discharge  into 
Hamilton  Branch  of  North  Fork  of  Feather  River.  The  following 
measurements  were  made  above  its  mouth: 

1905 —  June  13:  Discharge,  56  second-feet. 

July  5:  Discharge,  65  second-feet. 

August  8:  Discharge,  69  second-feet. 

September  1:  Discharge,  50  second-feet. 

December  16:  Discharge,  61  second-feet. 

1906 —  June  1:  Discharge,  150  second-feet. 

July  6:  Discharge,  56  second-feet. 

.\ugast  7:  Discharge,  61  second-feet. 
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Butt  Creek  near  Prattville,  Cal. — Tliis  stream  is  a tributary  of  Xorth 
Fork  of  Feather  River.  The  following  measurements  were  made  at 
the  bridge  on  Prattville-Sterling  road: 

1905 — July  11:  Disoharge,  21  second-feet. 

1900 — March  27;  DLscharge,  156  second-feet. 

June  21;  Discluirge,  142  second-feet. 

July  20:  Discharge  54  second-feet. 

Clear  Creek  near  Prattville,  Cal. — This  stream  is  a tributary  of 
Hamilton  Branch  of  North  Fork  of  Feather  River.  The  following 
measurements  were  made  in  1905  a short  distance  above  its  mouth: 

July  5:  Discharge,  29  se<ond-feet. 

August  8:  Discharge,  28  second-feet. 

September  1:  Discharge,  27  second-feet. 

Chester  Branch  of  North  Fork  of  Feather  River  near  Prattville,  Cal. — 
The  following  measurements  were  made  at  the  wagon  bridge  at 
Chester,  Cal.: 

1905 —  July  7:  Discharge,  35  second-feet. 

August  5:  Discharge,  23  second-feet. 

August  31:  Discharge,  21  second-feet. 

October  4:  Di.scharge,  23  scoond-fcot. 

1906 —  March  1;  Discharge,  48  second-feet. 

June  23:  Discharge,  95  sc*cond-fcct. 

July  11:  Discharge,  70  second-feet. 

September  5:  Discharge,  45  second-feet. 

Dotta  Spring  near  Prattville,  Ca/.— This  spring  discharges  into  North 
Fork  Feather  River.  The  following  measurements  were  made  400 
feet  above  its  moutli. 

190.5 — June  12:  Discharge,  50  second-feet. 

July  3:  Discharge,  99  second-feet. 

.August  5:  Discharge,  84  second-feet. 

September  2:  Di-schargo,  89  scKond-fc'et. 

October  18:  Di.«chargi^  90  second-feet. 

Decembe^r  14;  Discharge,  77  second-feet. 

1906  June  21:  Discharge,  122  second-feet. 

August  3:  Discharge,  94  second-feet. 

Feather  Rix'er  near  BulweU  Bar. — The  following  measurements  were 
made  2 miles  below  Ridwell  Bar  and  above  the  junction  with  North 
Fork  of  Feather  River  during  1905: 

June  11:  Discharge,  1..525  second-fcot. 

July  25:  Discharge,  410  socoud-feet . 

.August  19:  Discharge,  279  sc-cond-feet. 

SeiUember  17 : Discharge.  256  sec:ond-feet. 

Flournog  ditch  near  Cenesee,  Cal. — This  ditch  diverts  water  from 
Red  Clover  Creek  for  irrigation  at  Flournoy’s  ranch.  A measure- 
ment was  made  August  21,  1906,  IJ  miles  southeast  of  Flournoy,  a 
short  distance  below  the  point  of  diversion: 

Width,  -1  feet;  area,  3.(>  wjuare  feel;  di.schai^e,  9.5  second-feet. 
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Hamilton  Branch  of  Sorth  Fork  of  Feather  River  near  PratlviUe,  Cal. — 
The  following  iiieasurenients  were  made  a short  distance  below  its 
junction  with  Clear  Creek: 

190.5 —  July  5;  Dischargu,  108  seamd-feet. 

Augu.Ht  8:  Discharge,  79  second-feet.  ■ 

SeptemlMT  1 : Di.scharge,  93  seixmd-feet. 

October  2;  Di-schargi',  83  sei-ond-feet, 

DecemlxT  15:  Discharge,  71  se<-ond-feel . 

1906 — June  1:  Di.scharge,  198  second-feet , 

July  6:  Discharge,  250  second-fi-et. 

-\ugu.st7:  Discharge,  139  second-fis-t. 

The  following  measurements  were  mailo  at  wagon  bridge  on  east 
side  of  Big  Meadoiv  and  below  its  junction  witli  Rock  Creek: 

1905 —  June  2:1:  Diwharge,  169  second-feel . 

1906 —  September  1:  Discharge,  2:12  wnmil-feet. 

Hot  Springs  Valley  Creek  at  Hot  Springs  Valley.  -This  creek  is  a 
tributary  of  Warner  Creek.  The  following  measurements  were  made 
a short  distance  above  its  junction  with  Warner  Creek: 

190.5 —  June  28:  Discharge,  11  seciaid-feet. 

.August  2:  Discharge,  30  second-feet. 

-August  ;10:  Discharge,  28  second-feet. 

October  1:  Di.scharge,  25  second-feet. 

1906 — May  23:  Discharge,  117  second-feet. 

July  11:  Discharge,  80  seismd-feet. 

September  4:  Discharge,  ,35  second-feet. 

Ilosselkus  ditch  near  Genesee,  Cal. — This  tlitch  diverts  water  from 
Little  Grizzly  Creek.  A measurement  was  made.  August  20,  1906,  IJ 
miles  soutliwest  of  Genesee  post-oflice  and  a short  distance  below 
point  of  diversion: 

Width,  5 feet;  area,  3.5  sfluare  feet;  discharge,  5 second-feet. 

Indian  Creek. — This  creek  is  one  of  the  principal  tributaries  of 
North  Fork  of  Feather  River.  The  following  measurements  were 
made  a short  distance  above  its  mouth  during  lOO-i: 

June  16:  Discharge,  321  secoml-feet. 

September  8:  Discharge,  106  secTind-feet. 

Indian  Creek  near  Genesee,  f'al. — A measurement  of  this  stream  was 
matlo  August  21,  1906,  one-lialf  mile  northwest  of  Flournoj'’s  and 
above  its  junction  witli  Red  Clover  Creek; 

Width,  6.5  feet;  area,  4.3  square  feet:  discharge.  3.8  second-feet. 

King  Creek  at  Hot  Springs  Valley,  Col.—  TIiLs  stream  is  a tributarv'  of 
Warner  Cret'k.  The  following  measurements  were  made  at  crossing 
of  the  Prattville-Lassen  Peak  road,  one-half  mile  above  the  junction 
with  Warner  Creek; 

1905 —  June  28:  Discharge:.  66  second-feet, 

•August  2:  Discharge',  29  .se'eonel-fe-e't. 

. August  30:  Dise'harge,  18  sesHeiiel-fe-et. 

Octol)cr4:  Discharge',  12.6  see'eend-feet. 

1906 —  May  22:  Di.se  hiirge',  151  se'e-eeiiel-fe'et. 

July  11:  Di.scharge',  117  see-eeiid-feet. 
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Little  (frizzly  Creek  near  (lenesee,  Cal. — This  stream  is  a tributary' 
of  Indian  Creek.  A measurement  was  made  August  20,  1906,  IJ 
miles  .southwest  of  Genesee  post-office,  above  the  diversion  of  the 
Ilosselkus  ditch: 

Wklth.  21  feet;  urea,  21  squar*'  feet;  des-harge,  U.7  fwcond-fcH't. 

Middle  Fork  of  Feather  Hirer  near  Beckwith,  Cal. — A measurement 
of  this  stream  was  made  August  12,  1906,  2 miles  west  of  Beckwith. 
Cal.,  and  one-half  mile  above  its  junction  with  Grizzly  Creek: 

Width,  10  fe<-t;  area,  4.4  square  fes-t;  di.seharce,  .6  s<'emid-f€>et. 

North  Arm  Creek  near  Ta ylormille , Cal. — This  stream  is  a tributar}’ 
of  Indian  Creek.  A measurement  was  made  August  22,  1906,  at 
“Dead  Kail”  bridge,  1}  miles  north  of  Taylorsville,  Cal.: 

Width,  14  ar«*a.  12.4  nquarc  foot;  disrhai^o,  5.1  Pt'cond-fwt. 

North  Fork  of  Feather  River  neur  TyleVj  Cal. — The  following  ineas- 
urements  were  made  at  the  bridge  on  the  Prattville-Red  Bluff  road: 

190.6 — June  29:  Di.'S'harge,  52  i«e<i>nd-toet. 

.\ugu.st  2:  DLsrliarge,  17.4  seen  ml -feet. 

August  ;K):  Discharge,  12.4  second-feet. 

October  4;  Discharge,  1 1 .4  »>cond-feet. 

1906 — May  23:  Discharge,  91  W'cond-fect. 

July  10:  Discharge,  117  second-feet. 

North  Fork  of  Feather  Hirer. — The  following  measurements  were 
made  a short  distance  above  its  junction  with  Warner  Creek: 

1905 —  .\ugusl  .30:  Dis<-harge,  S4  second-fei-t. 

Octobers:  Discharge,  64  secsind-fivt. 

1906—  May  23  : Discharge.  506  .second-feet. 

July  11:  DLschaige,  .323  .second-feet. 

North  Fork  of  Feather  Hirer  near  Prattiille,  Cal. — The  following 
measurements  were  made  at  Olsen’s  ranch,  8 miles  northwe.st  of 
Prattville,  Cal. : 

190.5 — ^June  30:  Di.scharge,  2S6  second-feet. 

-\ugust4:  Discharge.  1S8  si-cond-feet. 

•\ugust  29:  Discharge,  146  second-feet. 

October:!:  Discharge,  12H  .second-feet. 

1906— March  1:  Discharge,  164  wcond-feet. 

May  22:  Di.scharge,  805  second-feet. 

July  10:  Discharge,  647  s<'Cond-feet. 

Hrattrille  Branch  of  North  Fork  (f  Feather  Hirer  at  Prattiille,  fdl. — 
The  following  measurements  were  made  800  feet  above  its  junction 
with  North  Fork  of  Feather  River: 

1905  -June  12:  Discharge,  186  secsind-fis't. 

July  7:  Dischargi’,  196  second -feet. 

.tugvistll:  Discharge.  1 .SO  .si-cond-feet. 

Si-ptember  2 : Discharge,  179  second-feet. 

190C>— January  5 . Discharge.  147  second-feet. 

June  29:  Discharge,  303  .seomd-feet. 

.August  3:  Discharge.  227  second-feet. 
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Red  Clover  Creek  near  (leneaee,  Cal.-  -This  stream  is  a tributarj'  of 
Indian  Creek.  A measurement  was  made  August  21,  1906,  1}  miles 
southeast  of  Flournoy’s  and  above  diversion  of  Flournoy’s  ditch: 

Width,  10  feel;  area,  11  square  feet;  discharge,  21  second  feet. 

Rock  Creek  near  PrathnUe,  Cal. — This  stream  is  a tributarj'  of 
Hamilton  Branch  of  North  Fork  of  Feather  River.  The  following 
measurements  were  made  at  bridge  on  Prattville-Su.sanville  road: 

1905 — June  24:  Discharge,  12  s<'cond-fe<H. 

July  5;  Di.scharge,  7.4  second-feet. 

August  8;  Discharge,  5 second-feet. 

September  1:  Discharge,  2.1  second-leet. 

October  2;  Discharge,  1.5  second-ff'et. 

December  15:  Discharge,  0.5  .second-foot. 

1900— June  1:  Discharge,  85  second-f(*et. 

July  6:  Discharge,  25  second-feet. 

■\ugust7:  Discharge,  25  second-feet. 

South  Fork  of  Feather  River  near  Enterprise,  Cal. — The  following 
measurements,  which  include  the  flow  in  the  Enterpri.se  ditch,  were 
made  a short  distance  above  its  junction  with  Feather  River  during 
1905: 

June  11:  Discharge,  24(i  second-feet. 

July  25:  Discharge,  04  second-feet. 

.August  18 : Discharge,  48  second-feet. 

September  17 : Discharge.  .84  second-fe«-t. 

Sfeauish  Creek  near  Quincy,  Cal. — This  stream  is  a tributarj'  of 
Indian  Creek.  A measurement  was  made  September  9,  1906,  at  the 
wagon  bridge,  2t  miles  northeast  of  Quincy,  Cal.: 

Width,  40  feet;  area,  40  feet;  disi'harge,  44  second-feet. 

Squaw  Queen  Creelc  near  Genesee,  Cal. — This  stream  is  a tributary 
of  Red  Clover  Creek.  A measurement  was  made  August  21,  1906, 
three-fourths  mile  southeast  of  Flournoy  and  ,500  feet  above  its 
junction  with  Clover  Creek: 

Width,  0 feet;  area,  3.0  square  fwt;  discharge,  2.3  second-feet. 

Warner  Creek  near  Chester,  Cal.  This  .stream  is  a tributary  of  the 
North  Fork  of  Feather  River.  Tlie  following  mca.surements  were 
matle  at  bridge  on  Prattville- Red  Bluff  road; 

1905 — June  30:  Discharge,  140  si!c<md-fect. 

-August  5:  Discharge,  81  siK.-ond-feet. 

August  29:  Discliarge,  03  second-feet. 

October  3:  Discharge,  01  second-feet. 

1900 — May  23:  Discliarge,  .320  second-feet. 

July  10:  Discharge,  208  second-feet. 

September  4 : Discharge,  95  s<>cond-feet. 

Ward  Creek  near  Genesee,  Cal. — This  stream  is  a tributary  of 
Indian  C^eek.  A measurement  was  made  August  22,  1906,  at 
Phelan’s  ranch  house.  It  miles  above  its  junction  with  Indian  Creek: 

Width,  8 feet;  area,  3.2  square  feet;  di.scharge,  8.1  second-feet. 
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\MUaw  Creek  near  Clteskr,  Cal. — Tliis  stream  is  a tributani'  of  North 
Fork  of  Featlier  River.  The  following  measurements  were  made  at 
the  ford  on  the  Prattville-Red  Bluff  road: 

1905- J 11  IIP  St:  Discharge,  1.1  KiH-ond-fppt. 

.August  2:  Discharge,  1.0  sts-onil-feol. 

( Ictober  1 ; Discharge,  2.-5  sixxind-feet. 
lOOfi — May  23:  Discliarge.  40  spcon<l-f<H't, 

Wolf  Creek  near  (ireenrIUe,  Cal. — This  stream  is  a tributary  of 
Indian  Creek,  discharging  through  swamp  in  west  arm  of  Indian  Val- 
ley. A measurement  was  made  August  23,  1906,  one-fourth  mile 
southwest  of  Greenville,  Cal.,  above  its  junction  with  North  Canyon, 
a stream  which  discharges  from  Round  Valleys  Reserv'oir.  A diver- 
sion of  3.4  second-feet  for  irrigation  Ls  made  above  point  of  measure- 
ment. 

Width,  3 feel;  ariai.  1.2  s<iuarp  feet;  discliarge.  1.8  second -feet. 

PUECiriTATIOX  AND  EVAPORATION'  DATA. 

The  following  tables  give  the  total  precipitation  and  evaporation, 
in  inches,  by  months  at  Prattville,  Cal.: 

Precipitation  and  cvajioration  at  PrattcUU,  Cal. 


PFtECIPITATlON. 

Yfjir. 

Jan.  1 

Keb.  j 

Mar. 

.\pr. 

1 ; 1 

May.  Jiin«*.  July.  [ Atig.  S^pt. 

' ' ' 1 

Oct.  1 Nov.  j 1 Annual. 



1 ^ 0.00  0.  17  ' 0.70 

0.2S  ! 2.77  I 1.74  

1906 

10.20 

1 

r>.  iTi  1 

M.  « 

n.  73 

4.W  ' 1.42  [ 0.34  0.  15  0.53 

0.20  3.91  14.BSI  04.02 

KVAI'OUATlON. 

1 

itiir,  i 1 

3.  SI  1 4 31  1 3. «)  1 

1 2 72  1. 50  ) 1 00  f 



1.30  , 

0. 1*/. 

1.  16 

'J.H4 

2.  ->S  j 2.  77  i 3.  H6  3.  42  ; 2.  ?2  | 

1 ao6  j 1.2S  : a4r  20.35 

YUBA  RIVER  DRAINAGE  BASIN. 

DESCRIITIOX  OF  BASIN. 

Yuba  River  is  a tributary  of  Feather  River, which  it  enters  at  Marys- 
ville, 30  miles  above  the  junction  of  Feather  and  Sacramento  rivers. 
The  entire  drainage  area  of  the  Yuba  is  about  1,327  square  miles,  of 
which  about  1 ,220  square  miles  are  above  the  gaging  station  at  ,Smarts- 
ville.  Its  e.xtreme  length  is  about  00  miles,  and  extreme  width  56 
miles.  In  the  lower  stretches  of  the  river,  at  the  location  of  the  pres- 
ent gaging  station  and  in  the  valley  below,  the  channel  has  been  filled 
to  a considerable  depth  with  debris  from  hydraulic  mining. 

The  drainage  basin  is  subdivided  into  5 small  basins,  namely: 
North  Fork,  with  a drainage  area  of  491.6  square  miles;  Middle  Fork, 
with  a drainage  area  of  21.S  square  miles;  South  Fork,  with  a drainage 
area  of  360  .square  miles;  Deer  Creek, with  a drainage  of  89.6  square 
miles,  and  Dry  Crt'ck,  with  a drainage  ari'ii  of  10.5.5  square  miles.  The 
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latt<“r  tributarj’  discharges  into  the  main  river  ahont  6 miles  below 
the  gaging  station.  The  watershed  rises  gently  in  rounded  and  broken 
mountains,  to  the  crest  of  the  Sierra  Nevada,  which  at  the  headwa- 
ters of  the  Yuba  has  a mean  elevation  of  about  8,200  feet,  with  peaks 
rising  to  a height  of  9,100  feet.  From  Mount  Lincoln — a peak  com- 
mon to  the  watersheds  of  the  Yuba,  American,  and  Truckee  rivers — 
to  a point  about  2J  miles  northeast  of  Mount  Weber,  the  summit  of 
the  Sierre  Nevada  divides  the  watershed  of  Yuba  River  from  that  of 
Truckee  River,  which  discharges  into  Humboldt  Basin.  Farther  north 
from  Mount  Weber  there  is  a secondary  crest  which  divides  the  water- 
sheds of  Yuba  and  Feather  rivers,  the  watershed  of  the  latter  stream 
reaching  farther  east  to  a less  elevated  divide  in  which  the  passes  are 
lower  than  those  of  the  easterly  crest. 

The  western  and  lower  portions  of  the  Yuba  drainage  basin  are 
composed  of  slate  and  kindred  rock,  verj'  much  eroded  and  merging 
into  the  gravel  and  alluvial  deposits  of  the  Sacramento  Valley.  The 
upper  portions  of  the  basin  are  compo.sed  principally  of  lavtus  and 
granites,  all  depeh'  eroded,  particularly  the  lavas.  A stratum  of  .ser- 
pentine traverses  the  watershed  of  the  Yuba  River  in  a direction  gen- 
erally (larallel  with  the  crest  of  the  Sierra.  North  Fork  rLses  in  lavas 
which  varj’  much  in  composition  and  hardness,  Init  which  generally 
have  a deep  soil  covering,  with  timber  and  bnish  growth.  Middle 
Fork  rises  in  similar  lavas  and  granite.  The  main  and  tributary 
streams  fall  rapidly,  and  their  canyons  head  well  up  in  the  mountains. 
The  sides  of  these  canyons  are  covered  with  timber  and  brush,  which, 
with  the  deep  soil,  retain  the  moisture  and  feed  numerous  |)erennial 
springs.  In  the  case  of  North  Fork  this  is  particularly  noticeable. 
The  forests  of  its  watersheds  make  a reliable  and  constant  stn'am. 
The  mean  annual  precipitation  for  the  basins  of  North  and  Middle 
forks  is  about  54  inches.  Warm  rains  on  .soft  snow  sometimes  give 
high  flood  discharge,  but  snow  remains  on  the  higher  peaks  until  mid- 
summer. The  headwaters  of  South  Fork  lie  upon  a broad  granite 
surface  into  which  the  streams  have  not  cut  deeply  until  the  main 
stream  reaches  a point  IG  miles  from  the  summit,  where  it  drops  rap- 
idly into  a deeply  eroded  canyon.  This  ]>art  of  the  biusin  has  a jire- 
cipitation  annually  of  about  60  inches.  The  entire  drainage  area  of 
the  Yuba  contains  nearly  100  small  glacial  lakes. 

YUBA  RIVER  NEAR  S.M ARTSVII.I.E,  CAI.. 

This  station  was  established  June  2,  1!)0J.  It  is  located  at  what  is 
called  "The  Narrows,”  1 mile  from  Smartsville,  Cal.,  18  miles  from 
the  Southern  Pacific  Railroad  station  at  Wheatland,  Cal.,  and  20 
miles  from  Marysville,  Cal.  The  conditions  at  this  station  and  the 
bench  marks  are  described  in  Water-Su|)ply  Paper  No.  177,  page  IGO, 
where  are  given  also  references  to  publications  that  contain  data  for 
previous  years. 
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surface  water  supply,  1906. 


Ui^charge  mrasuremenU  of  Yuba  River  near  Smartsville,  Cal.,  in  1906. 


Dat^. 


Ilydrograpber. 


Jamury  4 

Jaimary  II 

Januao'  25 

January  .10 

February  4 

February  9 

February*  II 

February 

March  9 

Mjin;h  10 

March  23 

March  24 

April  10 

April  )7 

April  IS 

April  2ft 

May  3 

May  4 

May  5 

May  IH 

JiUy  10 

July  11 

JtUy  24 

July  2.1 

August  (i 

August  20 

Aii^ust  30 

S»*pti*inlM*r  0. . . . 
S^'ptcmbcr  Hi. . . 
.«M*ptomN*r  24, . . 

0<*tol*er  2 

(>ctobr*r  2.'i 


J.  R.  McKf*'! 

do 

do 

..,..do 

do 

F.  R.  fl.  Bullcnier. . . 

J.  R.  McKool 

U.  8.  Hawley 

do 

do 

do 

do. 

llrtwlev  and  Hawy«*r. 

\V.  C.  Saw-vcr 

. 

do 

do 

do 

do 

do 

R.  S.  Ilawlcv 

. ...do ' 

. ...do 

. ...do. 

J.  K.  McKwl 

do . . 

do 

do.  ... 

do 

«io 

K.  8.  lUwl«-y.. 

do 


Width. 

An!a  of 
section. 

Ow 

beignt. 

Dis- 

charfre. 

Frrt. 

Sq  ff 

Fr^t. 

Sfr.^n. 

73 

147 

1 1.70  , 

m 

79 

J53 

1 l.sO 

190 

1,400 

&30 

X,<M 

ISO 

W4 

570 

1!«7 

i im 

&.40 

X27J 

m 

3.»  ' 

l.ftV) 

IHft 

m 

5.50 

%4m 

•itiO 

1,570 

ft.no 

S.990 

210  1 

i.oaj 

6.85 

5.340 

210 

1 1,02U 

6.90 

, a^oSi) 

m 1 

1 J.vH50 

9.80  , 

n.wn 

300  1 

1 2,fit4) 

U20  1 

29.  .TO 

240 

\.2U0 

7.30  1 

1 8,  JV) 

242  . 

! 1,340 

7.20 

^100 

2«) 

i,3?>n 

7.20 

8.370 

310 

l,32tl 

6.06 

•v'*0 

257 

1,650 

7.70 

11.. TO 

357 

1,^1 

7.70 

360 

I,R30 

8.15 

' U,3U0 

173 

ijm 

A07 

e;^j) 

162 

1,010 

ZI7 

4.440 

lao 

965 

2.23 

4,iTjn 

156 

710 

a9S 

1,S70 

156 

m 1 

1 a 75 

150 

.100 

9.80 

LOD) 

150 

505 

ft  45 

701 

150 

pi4 

ft35 

' 6«l 

150 

450 

9.25 

. S4A 

150 

I ftao 

ST7 

ISO 

4S7 

1 ft  31) 

575 

147 

440 

ft  10 

ei 

1«> 

4S3 

: 9. 10 

423 

Daily  gage  height,  in  feet,  of  Vu6a  River  Tuar  Smarteiille,  Cal.,  for  1906. 


Day.  1 

Jan. 

Ffb.  1 

Mar.  I 

1 Apr. 

May. 

June. 

July. 

Au«.  1 

Scpl.  1 

1 Oct. 

Nov.  1 

Dec. 

1 

1.8 

5.5  1 

7.4  1 

9.  7 

7, 1 

ft  3 

3.5 

lao 

9.4 

9. 1 

9.0 

9.3 

2 

1.7 

5.5  ’ 

7.0  1 

1 8.7 

7,5 

ft  4 

as 

9.9 

9.3 

9.1 

9.1 

as 

.1 

1.7 

5.5 

7.5 

8.0 

7.9 

ft" 

4.0 

9.9 

9.3 

9.1 

9.1 

9.3 

4 

1.7 

5.4 

7.3 

7.5 

8.0 

lao 

a? 

9.8  , 

9.3 

9. 1 

IZ7 

9.3 

5 

1.7 

5.4 

ft  9 j 

1 7.3 

8.  I 

8.0 

3.  5 

0 9.8 

9.3 

9.1 

ia6  ‘ 

as 

ft 

1.7 

5.  4 

ft  7 

7 2 

8.0 

7.0 

a 2 

9.8  , 

9.3  1 

9.0 

lao  1 

as 

T 

1.7 

5.3  1 

ft  8 

7.2  1 

ftS 

3.0 

9.8  : 

1 9.3 

9.0 

9.7  , 

as 

S 

1.7 

5.3 

ft  8 

7.3  1 

1 8.0 

ft  1 

2.8 

9.7 

' 9.3 

9.0 

' 9.5  1 

ia9 

9 

l.ft 

5.3 

ft  8 

7.3 

8.2 

6.  3 

2.6 

9.7 

9.2 

9.0 

as 

ia2 

10 

1.8 

5.  ft 

ft  9 

7.3 

8 1 

oft? 

2.5 

9.7 

1 9.2 

9.0 

9.4  ' 

ia9 

11 

l.S 

5. 5 1 

7.0 

I 1 

8.4 

7.0 

a 1 

9.7 

i 9.2 

9.0 

9.4  . 

17.0 

13 

4.7 

5.4  1 

12.0 

' 7.0  1 

7.6 

8.0 

a4 

0 9.6  1 

1 9.2 

9.0  1 

9.4 

la: 

13 

9.  7 

A3 

8.8 

7.1  1 

7.0 

r*.  0 

2.3 

9.6  ' 

1 9.2 

9.0  1 

9,4 

11.7 

14 

8.5 

5.4  , 

8.8  i 

7.0  , 

«7. 1 

A7 

a2 

9.6 

1 9.2 

9.0  : 

9.4 

11.0 

15 

II. 0 

8.3  I 

8-1 

7.2 

7.3 

.5  7 

1.8 

9. 6 

: 9.3 

9.0 

1 9.4 

10.8 

1ft 

11. 0 

t).  7 

7.5 

7.2  , 

ft  3 

7.0  1 

1.7 

9.6 

9.3 

9.0 

ae 

la? 

17 

9.  7 

0. 1 1 

: 7.2  , 

7.3 

6.2 

5.8  1 

1 1.6 

9.5  1 

9.2 

9.1 

9.6 

laft 

IS 

17.0 

ft.  4 , 

a ft  9 

7.3 

ftl 

5.0 

1.6 

9.5 

9 2 

9.1 

a4 

! 10.5 

19 1 

1 l.t-  0 

8.  .5  , 

(17 

7.4 

0.2 

6.2  1 

1.4  1 

9.5 

<19.2 

9.1 

as 

' 10.4 

20 1 

1 8.9 

7.0  ' 

ft  ft 

7.5 

ft  3 

6.9 

1.2 

9.5 

9.2 

9.1 

as 

lft4 

21 

1 N.0 

8.4 

7. 1 ' 

7.5 

ft  2 

5.3 

1 1.1 

9.5 

9.2 

9.1 

as 

lft4 

•32 ' 

1 7.4 

7.4  1 

9.  ft 

7.5 

j ftl 

5.0 

I.O 

9.5 

9.2 

9.1 

9.3 

' lft4 

2.3 

' 7.0 

7.7 

10-0 

7.3 

' 6.9 

A 1 

1.0 

9.5 

9.2 

9.1 

as 

11.4 

24 

ft.  7 

7.  7 ! 

' 1*?  9 

7.0, 

I 6 5 

4.3 

0.9 

9.5 

9.2 

9.0 

1 9.3 

11.4 

25 

♦1  3 

7.8 

il.(i 

6.  7 

ft  ft 

4.2 

0.8 

9.5  1 

1 

9.0 

1 9.3 

IA4 

3ii 

ft.  1 

7.  4 

12-4 

ft.H  1 

^ 8.  8 1 

4.0 

I 

o9.  4 

9.2  ' 

9.0  1 

9.3 

18.9 

27 

ft.O 

H.o 

9-5 

ft.  1\ 

8.  7 1 

as 

.6  ! 

9.4 

9.2 

9.0 

a 3 1 

1 las 

■38 ! 

n 5.  9 

8.0  1 

1 8.  ft 

1 6.4 

9.0 

.3.  7 

.5  1 

9.4 

1 9.2 

9.0  ' 

9.3 

118 

5.  H 

8.0 

ft- 7 

7.  7 1 

1 3.5  ' 

' 0. 4 

«9.  4 

9.2 

9.0 

0.2 

11.8 

.10 1 

5,7 

1 9.4 

1 ft.  8 

1 ft7 

as 

.3  ' 

9.4 

' 9. 1 i 

9.0 

as 

1 114 

' 14.0 

0.3 

•2  1 

9.4 

9.0 

114 

1 

1 

1 

1 

! 

o Esllmatod. 


>'oTE.— The  datum  of  the  gage  wa.s  lowered  10  feet  August  1. 


Digitized  by  Google 


BEAR  RIVER  DRAINAGE  BASIN 


143 


Daily  di»chargcy  in  sccond-ftet,  of  Yuba  Rivtr  nrar  SmarUvilh,  Cal.,  for  J90ii. 


Day. 

Jan. 

Feb, 

Mar.  , 

Apr.  1 

' May.  1 

1 June. 

1 

July. 

1 

Aug. 

1 1 

Sept. 

^ Oct. 

Nov.  ^ Dec, 

1 1 

GOO 

1 

' 2.360 

1 

6.610 

18,100 

9.000 

8.900 

! 5,200 

1,040 

620 

440 

380  560 

2 ;. 

555 

2,360 

5,550 

13,500 

10. 500 

9.  .350 

, 6,000 

930 

5ti0 

440  ' 

440  560 

3 

555 

: 2.390  ; 

7.150  1 

11.700 

12.400 

10.  .500 

6.  liOO 

930 

5»X) 

440 

440  560 

4 1 

555 

2,250  i 

6,480 

9. 100 

1 1 , (>00 

25.(i00 

6.000 

860 

5T4) 

440  ' 

6. 000  560 

5 1 

555 

2.250 

1 5.260 

8.  (iOO 

13.000 

16.  .500 

5.800 

8(i0 

5(i0 

440  j 

1,540  560 

6 

555 

2,250 

4.730 

8.300 

12.  .500 

12,200 

5.300 

8fi0 

.560 

.380  ' 

1,040  .560 

7 

555 

2,120 

4.990 

8,350 

12. 500 

10.400 

5.  (NX) 

8(i0 

5(4) 

.380 

800  5(i0 

8 1 

555 

2,120 

4,990 

8, 700 

12.500 

9.200 

4.800 

800 

5li0 

.380  1 

(WO  1,880 

9 

515 

2,120 

4.990 

8. 700 

13,(00 

10.100 

4,550 

800 

.500  , 

. 380  ! 

two  1, 170 

10 

GOO 

2,540 

: 5.260 

8.000 

13.200  1 

1 11.700 

4. 520 

800 

500  1 

1 .380 

530  1.880 

11 

COO 

2.360 

5,550 

8,000  1 

14.  400 

13,100 

3,730 

800  > 

.500  , 

380  ‘ 

.530  16,800 

12 

3,560 

2,250 

' 28.400 

7.700  1 

11,400 

18, 000 

4.  .320 

740  ' 

.500 

:«()  , 

.530  5.H50 

13 

16,900 

2,120 

12.  .500 

7.9.50 

8.  fOO 

11,700 

4. 120 

740 

.500  , 

380  i 

.520  4,  100 

14 

11,500 

2,250 

12,500 

7.  .500 

9.  .300 

8. 700 

3.920 

740  1 

.VM)  1 

.380 

530  .3. 100 

15 i 

18,900  1 

10,200 

9.400 

8. 100 

10.  oa) 

8.S00 

3,1.30 

740  ' 

560 

380 

520  2,850 

16 

18,900  1 

4, 730 

7.150 

, 8. 100 

6,950 

14.100 

2,l«0 

740  , 

5li0  1 

380 

740  2.700 

17 1 

16,900 

3,400 

6,160 

j 8.500  1 

6. 700 

9.4.50 

2.780  1 

two 

500 

440 

(WO  2. 600 

18 

48,000  1 

1 4.010 

5.260 

8.500 

6.  .500 

7,200 

2,780  > 

680  1 

.500  ' 

440 

.520  2,500 

19 

33,000  1 

1 11, 100 

4,730 

8.900 

6.800 

11.700 

2,450 

680 

.500 

440 

.560  2.  .350 

30 

13,000 

5.550 

4,480 

9.200 

7,200 

10.  .300 

2,lfi0 

(i80 

500 

440 

560  2,350 

21 

9.000 

10,700 

5,850 

, 9,200 

7. 1.50 

8,400 

2,a30 

(WO 

500 

440 

.VO  2, 350 

22 

6,810  1 

6.810 

16,400 

' 9,200  ' 

7.000 

8.200 

1,900 

680 

.500 

440 

m 2,. 3.50 

23 

5,550  ' 

7.850 

18.  400 

8,600 

6.  .500 

8. 100 

1,900  ' 

(WO  , 

.500 

440 

510  , 3,700 

24 

4.730  j 

7,8.W 

29.  400 

7,(»50 

5.750 

6.  H» 

1,880 

(WO 

' .500 

380 

.VO  \ 3,700 

25 

3,800 

8.2:i0 

26,400 

I 6.800 

8.900 

6.000 

1.760 

(WO 

500 

:i80 

5*0  U,.300 

36 

3,400  ^ 

' 6,810 

' .10.  •)(» 

7,a50 

18. 700 

5,700 

i.tao 

(i20  , 

.500 

380 

VO  22.800 

27 

3,210 

11.100 

1 15.600 

7,000 

18.200 

5.400 

1..540 

(i20 

500 

.3i« 

.VO  8,000 

» 

3.040 

9.000 

11.000 

' 6.4.50 

20. 100 

h.  :»oo 

1.440 

620  ' 

.500 

.380 

.VO  6,000 

29 

2. 8(0 

! 6,000 

7.3.50 

1.3. 700 

5. 000 

1..340 

620  1 

.500 

.380 

.500  4,  .300 

30 

2,700  , 

15,400 

7.800 

10. 000 

5,100 

1,250 

m 

440 

.380 

VO  5.  .300 

31 

2. 540  1 

40,('j00 

I 

1 

8..S00 

1 

1,170 

1 

(>20 

m 

6.  .300 

Note.— Thow»  di9charj?^!i  wcrr  obtairuHl  partly  by  rating  ta!)h-a  and  partly  by  tho  indirrot  method 
for  shifting  channels. 


Monthly  dUchargr  of  Yuba  River  near  Smartsi'ille,  Cal.,  for 


[Drainage  nit'a.  1,220  square  miles.) 


Month. 

' 1 

Discharge  in  w'cond-fect.  j 

Total  in  , 
acre-fei't.  . 

Uun-oll. 

1 

J Maximum. 

Minimum. 

1 ___ 

Mran.  1 

Scc.-ft.  per] 
sq.  mile.  ! 

Depth  in 
inches. 

January 

48.000 

515 

, “,5tO 

4tk5,(XX) 

6.20 

7. 1,5 

February 

11,100 

2,120 

4.970 

276. (XX) 

! A07 

4.24 

March 

40.  too 

4.4.M) 

! 12, (XO 

738,  (XX) 

9.84 

11.34 

.^prU 

18,100 

6,450 

' 8,770 

533.  (XX) 

7. 19 

8.02 

Mif 

20,100 

5,750 

10.800  : 

(04.(00  ' 

8.85 

10.20 

June 

25.tOO  ! 

5,000 

to,  (XX) 

.505, (XX) 

8.20 

9. 15 

July 

6,(00 

1,170 

, 3,3.50 

306, 0(K) 

2.  75 

3. 17 

Au^st 

1,040 

620 

744 

45,710 

.610 

.70 

September 

620 

440 

.520  i 

1 .30.1XK) 

.426 

.48 

October 

440 

3M) 

403 

24.  MO 

..3.30 

..38 

November 

5,000 

.380  I 

1 757 

45,000 

.620 

1 .69 

December 

22, MO 

560 

' 4.130 

! 254.(XX) 

3.39 

3.91 

The  year 

48.0(0 

380 

5.. 130 

3.870,000 

4.  .37  j 

1 59.43 

Note.— Values  are  rated  as  follows:  Febniar>'  and  March,  excellent;  June,  NovemU*r,  and  I)Kx*ni- 
ber,  fair,  on  account  of  the  lack  of  measurements;  n*malnder  of  iyiM».  good. 


BEAR  RIVER  DRAINAGE  BASIN. 


DESCRimON  OK  BASIN. 

Bear  River  drains  an  area  of  287  square  miles  between  Yuba  and 
American  rivers.  Its  headwaters  do  not  reach  back  to  the  crest  of  the 
range,  so  that  it  seldom  receives  precipitation  in  the  form  of  lasting 
snow.  It  is  torrential  in  character,  having  no  forested  areas  except 
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SURFACE  WATER  SUPPLY,  1906. 


in  its  upper  portion.  The  rainfall  records  kept  by  the  Central  Pacific 
from  Auburn  to  Emigrant  Gap  are  indicative  of  the  precipitation  in 
the  southern  part  of  its  basin.  A 28-year  record  at  Grass  Valley  in  the 
northern  portion  of  its  watershed  gives  a mean  of  49.41  inches. 


BEAR  RIVER  ABOVE  WHE.ATLAND,  CAL. 


This  station  was  established  on  October  8,  1904.  It  is  located  about 
800  feet  below  McCourtney  Cros.sing  and  8 miles  above  \MieatIand. 
The  conditions  at  this  station  and  the  bench  marks  are  described  in 
Water-Supply  Paper  No.  177,  page  165,  where  are  given  also  refer- 
ences to  publications  that  contain  data  for  previous  years. 


DUcharge  ntauiuremenis  of  Bear  River  above  Wheatland,  Cal.,  in  1906. 


DuU*.  ; 

1 

Hydrttgrupher. 

Width.: 

1 Area  of 
At>ction. 

height. 

15is» 

char;ge. 

Feet. 

Sg./l. 

Frft. 

Febniary  10. . - i 

F.  U.  S.  Butlcmcr 

123 

' 117 

4.55 

33T7 

Fi'bruun’  26. . 

do 

156 

1 323 

6. 10 

1,430 

Uarch  1(5 

do 

1 118 

( •>>? 

4.97 

*2 

March  18 

do 

137 

284 

5.0)  1 

1,330* 

April  12 ' 

' \y.  C.  Sawyer 

144 

232 

1 ; 

961 

April  10 1 

do 

' 139 

181 

4.83 

650 

April  27 ' 

do 

140 

186 

4.85 

054 

April  27 

do 

141 

23ti 

5.22 

979 

M*ay  19 

do 

130 

122 

4.02  ! 

274 

July  12 

K.  S.  Hawley 

53 

57 

3.57  ! 

16S 

Julv  24 1 

do 

58  ' 

38 

3.30  1 

1 73 

July  25 ' 

do 

; ■* 

61 

a28  1 

1 54 

OctolxT  3 

do 

[ 

' 25 

j 20 

a Of. 

31 

Itaihj  gage  height,  in  feet,  of  Bear  Hirer  above  Wheatland.  Cal.,  for  1906. 


Hay. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July.  Aug. 

Sept. 

Oct. 

Nov- 

Dec. 

1 

3.2 

4.6 

6.0 

a7 

4.5 

5.2 

ao  a2 

ao 

ao 

31 

33 

2 

ai 

4.6 

a? 

7.3 

4.6 

ao 

ao  I a2 

ao 

ao 

a 1 

33 

3 

3.1 

4.5 

&5 

as 

4.5 

ao 

as  ai 

30 

30 

32 

33 

4 

a 1 

4.5 

6.5 

6.4 

4.4 

ao 

as  1 ai 

30 

30 

4.  45 

33 

6 

ao 

4.5 

as 

a2 

4.4 

a4 

a?  ai 

ao 

30 

39 

33 

6 

ao 

4.  4 

a5 

6.0 

4.  4 

a7 

37  3 1 

ao 

30 

36 

33 

7 

ai 

4.4 

S..! 

5.8 

4..1 

a2 

a7  ai 

30 

30 

35 

33 

8 

ao 

4.4 

a 1 

a 6 

A3 

5.0 

a7  ai 

30 

ao 

34 

4.65 

9 

ao 

4.5 

ao 

a4 

4.3 

4.8 

ao  ai 

ao 

ao 

33 

39 

10 

ao 

4.6 

4.9 

as 

4.3 

4.7 

38  3.  1 

ao 

ao 

33 

39 

11 

ao 

4.7 

4.8 

5.7 

4.4 

4.6 

3.6,  ai 

ao 

ao 

33 

11.9 

12 

ao 

4.5 

7.  55 

a4 

4.4 

4.7 

as  i ai 

ao 

ao 

33 

0,2 

13 

10.35 

4.5 

6.3 

a 2 

4.3 

4.5 

3 5 ao 

ao 

31 

33 

6.6 

14 

6.8 

4.4 

7.6 

5.1 

4.2 

4.5 

35  ao 

31 

a 1 

33 

4.6 

15 

10.5 

6.4 

8.7 

ao 

4.6 

4.4 

34  ao 

31 

30 

33 

4.2 

16 

n.oTi 

5.4 

6.0 

ao 

4.3 

4.9 

34  ao 

31 

30 

34 

4.0 

17 

8-5 

ai 

6.1 

4.9 

4.2 

4.5 

34  ai 

a 1 

31 

33 

39 

18 

14.55 

4.9 

a 7 

4.9 

4.2 

4.4 

33  ao 

31 

a 1 

33 

3S 

19 

12.25 

6.9 

5.4 

4.8 

4. 1 

A3 

33  30 

ai 

31 

3 3 

38 

20 

9.5 

ao 

52 

4.8 

4.1 

A3 

33  ! 30 

ai 

31 

33 

38 

21 

6.5 

5.7 

4.8 

4.1 

4.2 

33  ao 

ao 

ai 

33 

37 

22 

6.0 

6.7 

7.2 

4.7 

4. 1 

4.2 

33  3.0 

ao 

31 

33 

37 

23 

5.7 

7.3 

as 

4.75 

4.0 

A 2 

32  ao 

30 

ai 

33 

4.7 

24 

5.4 

6.5 

11.7 

4.85 

AO 

4.2 

3.3  1 30 

31 

ai 

33 

4.2 

25 

5.2 

6.9 

10.5 

a 1 

4.45 

Al 

33  30 

31 

a 1 

33 

6.45 

26 

ao 

6.1 

12.  .1 

4.8 

a 6 

AI 

32  1 30 

ai 

ai 

32 

1375 

27 

4.9 

6.55 

8.3 

4.9 

6.85 

4. 1 

32  30 

31 

a 1 

32 

S.50 

28 

4.8 

7.0 

7.2 

ao 

8.  a’) 

4. 1 

32  ao 

31 

a 1 

33 

50 

29 

4.  7 

30 

4.7 

7.  4 

4.  7 

5 9 

4 Q 

3 2 ao 

31 

a 1 

33 

31 

i6 

15.25 

32  1 3 0 

ai 
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Rating  table  for  Bear  River  above  Wheatland,  Cal.,  for  J904~t906. 


r»age 

height. 

Dis- 

charge. 

Gage 

hei^t. 

Dis- 

charge. 

Gage  Di»- 

heigot.  charge. 

C.aifo 

height. 

Din- 

charge.  , 

Gage 

height. 

Dis-  i 
charge.  ' 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1 

Feet.  • Sec.-ft. 

Feet 

- 

Sec.-fl. 

Feet. 

Sec.-ft. 

aoo 

* 

4. 10 

338 

5.20  1,015 

0.60 

2,  MO 

8.80 

0,640 

3.10 

33 

4.20 

375 

5.  30  1. 105 

i 6 80 

2.915  1 

9.00 

7,000 

3.20 

49 

4.30 

425 

5.40  1.200 

7.00 

3, 250 

10.00 

9. 160 

3.30 

00 

4.40 

475 

5.50  1 1,300 

7.20 

3,575 

11.00 

11,. 300 

140 

92 

4.50 

530 

5.00  ' 1,405 

7.40 

3,910  1 

12.00 

1.3.600 

3.50 

118 

4.00 

585 

5.70  1,515 

7.00 

4,265  1 

1100 

15,060 

3.60 

146 

4.70 

645 

5.80  1,625 

7.80 

4,635 

14.00 

18,360 

3.70 

177 

4.80 

710 

.5.90  1.740 

aoo 

5,020 

3.80 

210 

4.90 

780 

6.00  1 1,860 

8.20 

5,410 

3.90 

246 

5.00 

855 

0.20  2,105 

8.40 

5,810 

4.00 

285 

5. 10 

930 

6. 40  2, 365 

8.00 

6,220  1 



Note.— This  tabu*  is  ttased  on  disohargi*  inoasiirpmonts  made  <Iiiring  and  is  well  deOned 

between  gage  heights  3.1  feet  and  5.1  fwt. 


Monthly  discharge  of  Bear  River  above  Wheatlarul,  Cal.,  for  1906. 

(Drainagi^  are.a.  263  square  miles.] 


Month.  1 

Dificharjpi  in  nocond-fwt . j 

Total  in 
acre-feet. 

Run-off. 

Maximum.  1 

, Minimum. 

Mean. 

8ec.-ft.iwr  I 

*q.  mile,  j 

Depth  in 
inchea. 

Janmry 

19,700 

20  ^ 

^ 3,130 

192,000 

, 11.90 

13.72 

Fehnairy--. 

4.450 

475 

1,500 

83,300 

' 5.70 

5.94 

March 

31,4fK) 

710  ; 

, 3.970 

244,000 

1 15. 10 

17.41 

6,4.30 

64.5  1 

1 1.390 

82.700 

1 5.28 

5..8it 

May ; 

6,.^  ' 

' 28.5 

870 

53.  .Wl 

3.31 

3.Ki 

Juiidr 1 

1,860 

28.5 

644 

.38.300 

2.45  , 

; 2.73 

July 1 

< 246 

49 

113 

6.950 

.t30  . 

.50 

Augiiat 

f.t 

20 

26.5 

l.tiSO  1 

1 - 161  , 

, .12 

8*'pU*ntheT 

33 

20 

, ».i , 

1,550  1 

1 .099 

.11 

1 13  ' 

' 20 

26,7  I 

1 1.640  , 

1 .12 

Nov^mljer 

502  1 

1 “ 

90.7 

5,400  ' 

' .345  ' 

! 



1 13.400  1 

! 1,770 

109,000  1 

1 

I 7.78 

TIk;  vear 

1 

’ 21,400 

1 

j 20 

1 1,130 

820,000  1 

1 

58.  .50 

Note.— These  values  are  fair. 


AMERICAN  RIVER  DRAINAGE  BASIN. 

DESCRIPTION  OF  BASIN. 

American  River  drains  an  area  of  about  2,000  square  milcvs  of  tuo 
western  slope  of  the  Sierra  Nevada.  This  drainage  basin  lie.s  between 
those  of  the  Bear  and  Yuba  rivers  on  the  north  and  that  of  Con- 
sumnes  River  on  the  south.  It  has  three  main  forks,  heading  in  the 
summit  of  the  range,  which  reaches  an  elevation  of  about  9,000  feet. 
The  country  lying  between  these  main  forks  is  drained  by  numerous 
small  tributaries.  The  formation  in  the  higher  and  greater  portions 
of  this  basin  is  of  granite,  with  a considerable  timber  growth.  The 
flow  is  rather  torrential  during  the  winter  months,  due  to  the  large 
area  of  barren  and  sparsely  timbered  country  in  the  lower  ]>ortion  of 
the  watershed.  The  precipitation  on  the  higher  elevations  is  in  the 
form  of  snow,  which  usually  melts  late  in  the  sj)ring.  Rainfall  records 
have  been  kept  along  the  line  of  the  Central  Pacific  Railroad,  which 
follows  the  ridge  to  the  north  of  North  Fork. 
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The  mean  annual  rainfall  at  Auburn  is  33.40  inches,  tlmt  at  Colfax 
47.4  inches,  and  at  Cisco  and  Emigrant  Gap  about  50  inches.  At 
Georgetown,  between  North  and  Middle  forks,  a 30-year  record  has 
an  average  of  56.72  inches,  and  at  Placerville,  above  South  Fork, 
another  of  about  the  .same  length  shows  43.58  inches. 

There  are  .several  small  lakes  in  the  upper  reaches  of  this  basin,  the 
capacity  of  a few  having  been  increased  by  the  construction  of  low 
dams  at  their  outlets.  Their  water  is  stored  for  mining  purposes  dur- 
ing the  low-water  flow  and  is  used  entirely  within  the  drainage  basin. 


AMERICAN  RIVER  NEAR  FAIROAK8,  CAL. 

This  station  was  established  November  3,  1904,  at  Fairoaks  Bridge, 
near  Fairoaks.  The  conditions  at  this  station  and  the  bench  marks 
are  described  in  Water-Sujiply  Paper  No.  177,  page  176,  where  are 
given  also  references  to  publications  that  contain  data  for  previous 
years. 


l>\9chargr  mcasurcvirnU  nf  American  Hiver  near  Fairoak*^  Cal.,  in  190(i. 


PalP.  I ITydrograpbor. 


Februan.'  13.  .. 

March  3*. 

April « 

April  13 

April  23 

April  30 

Ai)ril  30 

May  21 

May  21 

June  11 

Juno  18 

June  2f> 

July  7 

July  10 

July  27 

August  8 

St'pturnluT  3. . . 
Xoveinl)or  2h. . 
Novemlior  27... i 


F.  R.  8.  Ruttenior. . 

do 

U.  8.  Hawley 

W.  C.  Sawyer 

do 

do 

....do 

do 

do 

do 

do 

....do 

do 

do 

do 

Sawyer  and  Martin . 

\V,  f*.  Martin 

do 

U.  S.  Hawley 


Width. 

A n*a  of 
jtection. 

Gage 

helgnt. 

Dis- 

charge. 

Feet. 

8q.  ft. 

Feet. 

Sec.^ft. 

300 

1,400 

3.60 

2,000 

352 

2.180 

5.95 

6.  4H0 

300 

2.490 

7.30 

9.670 

376 

2.580 

7.26 

9,970 

367 

2,940 

8.54 

13.800 

352 

2.450 

7.24 

9,430 

352 

2.360 

7.15 

10,200 

354 

2.640 

7.80 

11.500 

354 

2,680 

7.90 

n.aoo 

370 

3.510 

10.50 

30.t\00 

300 

3.000 

9.00 

15.800 

309 

2,770 

8.35 

13.200 

306 

2,620 

7.90 

12,  100 

354 

1.730 

5.40 

5,340 

345 

1.260 

4.00 

2.780 

248 

8.54 

2.68 

1.350 

210 

648 

1.7.5 

564 

2a5 

620 

1.64 

476 

200 

509 

1.45 

402 

Daily  gage  height,  in  feet,  of  American  Hirer  mar  Fairoaks,  Cal.,  for 


Day. 

Jan. 

1 Feb.  ; Mar. 

1 Apr. 

' May. 

1 ! 

June. 

July- 

j ■■^Ug. 

S«'pt. 

' Oct. 

1 1 

Nov. 

imc. 

I * 

' 1.5 

3. 115  1 tl.  S 

1 10.4 

I 7.6 

1 9.1  ' 

' 7. 4.3 

' 3.35 

1 1.8 

1.3 

1.35 

1.5 

2 ' 

1.4 

f 3.  S3  6.  4 

9.6 

i 8.45 

9.45 

8.35 

3. 15  1 

1 1.75 

1.4 

1.4 

1.5 

.3 1 

1 

1 3.7  , 7.9 

X.8 

8.45 

10.3 

8.25 

3.2 

1 1.8 

, 1.35 

1.55 

1.5 

4 

1 1.5 

1 3.  6 7.  65 

8.25 

9.2 

9.  75 

8.0  1 

'3.1 

1.  i 

1.3 

1.95 

1.5 

5 ' 

1.2 

3.  f>5  6.3 

7.  4 

10.  4 

9. 1 

&1S| 

1 2.95 

1.8 

1.3 

3.4 

1.5 

6 ' 

1.2 

3. 75  A 95 

7.1 

9.  85  1 

1 8.7 

7.4 

' 2. 75  i 

1.65 

1.3 

2,75 

1.5 

7 

1 1.5 

3. 7 5. 95  ; 

7. 15 

10.  .3 

: 9.0 

7.25  , 

2.7  ' 

1.6  1 

1.3 

2.25 

1.5 

8 1 

1 1.2 

3. 75  5.  95 

7.  li 

10.25 

9.25  1 

7.05 

2.75 

1.6  1 

1.3 

1.9 

2.15 

9 

1.  4 

3.  8 6.  1 

7. 35 

! 9.6  1 

9. 25 

6.9 

2.7 

1.6  1 

1.3  1 

1.75 

2.75 

10 

1.2 

4. 1 6.  15  1 

7.<»5  1 

j 9.  75  1 

9. 75 

6.2  1 

2.65 

1.5  1 

: 1.3  1 

1 1.6 

2.45 

u 

1.  4 

i 3.  K.5  1 fi.  45 

10.  I i 

10.8 

6.0 

2.7  1 

1.5  1 

1,3  1 

1.6 

ia2S 

12 

1.75 

3.  7 9.  25  * 

1 1 

' 9 . 8.5  1 

11.0 

5.8.5  ' 

2.7  ' 

1.5  1 

1.25 

1.55 

7.15 

13 

5.  8.5 

3. 7.5  9-7  1 

; 8.7  1 

9. 95 

5.8 

2.  45 

1.5  1 

1.2  , 

1.6 

465 

14  1 

K.  3 5 ! 

4.2  I 12.8.5 

! 7.2  1 

1 8.0  1 

9. 1 1 

1 5.9 

2.4 

1.5  1 

1.25  ' 

1.6 

3.7 

15 

6.  75  1 

6.05  1 11.35  ! 

: 7. 65 

8.05  1 

8.9  1 

1 5.65 

2.4  ! 

1.6  ; 

1.2 

1.6  1 

3.3 
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Daily  gayf  height,  in  feet^  of  Ameriean  River  near  Fairoaku,  Cal.,  for  190f) — Continued. 


Day. 

^ Jan. 

! fbI). 

Mar.  .\pr. 

! May. 

June. 

' July. 

.Vu«. 

Sept. 

Oct. 

Kov. 

1 

' Dec. 

16 

...J  9.3 

505 

5 85  8.0 

7. 75 

9.8 

5.16 

2.25 

1.7 

1.2 

1.7 

2.85 

17 

...1  10.55 

50 

8.3  8.0  1 

1 7.5 

9.A6 

5.3 

2.2 

1.6 

1.25 

1 1.8 

2.65 

IS 

...'  I&45 

53 

6. 65  A 1 

7.7 

9.45 

, S.0 

2.15 

1.5 

1.2 

1.7 

2.56 

19 

...  15.6 

535 

6. 2 7. 85 

7.35 

A 25 

1 18 

‘2.1 

, 1.5 

1.25  1 

1 1.6 

2.5 

20 

...‘  9.85 

0.6 

6.0  7.7 

7.25 

A8 

lU 

2.1 

1.  4 

1.3 

16 

. 2.45 

21 

...  6. 85  ' 

9.35 

6.0  . 7.0  j 

. 7.7  1 

1 9.7 

16 

2. 1 

1.4 

, 1.3 

1.  6 

2.  4 

22 

...  fi.25  1 

5 35 

8.  1 ; 82  < 

7.6  1 

1 10.  ‘25  1 

14 

2. 15 

1.3 

1.3 

1.6 

2.8 

23 

...  52 

7.0 

9.95  8.7 

7.4 

to. ‘25 

135 

2.  1 

1.3 

1.3  ; 

1 1.6 

3.(>5 

24 

...  505 

565 

13. 35  8 5 

7. 16 

9.4 

135 

2.0 

1.3 

1.3  i 

i 1.6 

3.65 

2.5. 

...  4.9 

7.0 

12. 05  7. 95 

7. 1 

A 35 

14 

2.0 

I..3.6 

1.3  : 

1 1.6 

5.7 

26...  . 

...  A4 

55 

12.00  ' 7.05 

9.  75  ! 

AI 

1.35 

1.A6 

1.3 

1.3 

1 1.6 

9.95 

27 

...  105 

6.5 

10.  45  8. 3 

9.7  ; 

7.1 

1 115 

1.9 

1.35 

1.3 

1.5 

9.45 

28 

...  1 25 

•7.8 

9.  15  A 16 

11.75 

A85 

3.95  i 

1. 7 

1.4 

1.35  1 

1 1.5 

6. ‘25 

29 

...  10 

7.  86  A 2 

11.25  , 

(t  A6 

3. 95  ‘ 

1. 7 

1.3 

1.4 

1.6 

5.15 

30 

...  3.7 

A 45  7. 6 1 

A85  i 

6.  ti5 

3.7  ' 

1.7  , 

1.35 

1.35 

1.5 

5.5 

31 

...  3. 1« 

9.25  1 

A6  > 

3. 5 ' 

1.75  * 

1 

Rating  iahlt  for  Ameriran  River  rirar  Faironh,  (*al.,  for  1906. 


Oagi- 

height 

Dis> 

charge. 

Gagi* 

height. 

Dis- 

charge. 

Ga»* 

: height. 

Dis- 

charge. 

Gam 

height. 

1 Dlu- 

j chuTg»*. 

' Gh^‘ 

1 height. 

Dis- 

^ charge*. 

Fert.  1 

1 Sec.-ft. 

Feet. 

S(C.‘ft.  ' 

Feet.  1 

1 Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1.20 

' 300  1 

2.30 

910 

340 

1,980 

AUO 

4,380 

A 00 

12, 100 

1.30 

■ 340  1 

2.40 

990 

A50 

2,090 

5.20 

4,780 

9.00 

15,  .'WO 

1.  40 

380 

2.50 

1,070 

3.60 

2,200 

5.  40 

5,180 

10. 00 

; 18.980 

1.50 

420 

2.00 

1,160  1 

3.70 

2.310 

5.t» 

5.  (WO 

11.00 

‘22.900 

1.60 

470 

2.70 

l.'250 

3.80 

2,420 

5.80 

6.040 

12. 00 

27. 100 

1.70 

5‘20 

‘2.80 

1,350  ! 

3.90 

2.540 

6.00 

6,540 

13.00 

31,. 100 

1.80 

570 

2.90 

1,4.60  I 

4.00 

2,600 

6.20 

7,000 

UOO 

35,500 

1.90  , 

(>30 

3.00 

1.55J)  ! 

4.20 

2,920 

6.  40 

7.580 

i 16.00 

39. 700 

2,00  1 

600  , 

a 10 

l.i>50  1 

4.  40 

3. 260 

6.60 

8, 100 

: 16.00 

43,900 

2.  10  ' 

700  ' 

a -20 

1,760  1 

4.60 

3, 6‘A) 

6 80 

8.620  : 

2.20  1 

830 

.1 

3.30 

1,870  1 

4,80 

3,980 

7.00 

9.140 

Not*.— This  tuble  is  based  on  19  discharge  meaKun'mentH  made  during  UKK5,  and  ia  wHi  dcnmnl 
between  gage  heights  1.4  feet  and  10.5  feet. 


Monthly  doicharyt  of  A mcriam  River  utar  Fairoak*,  Cal.,  for  1906. 


January 

February 

March 

April 

W' 

June 

July.... 

August 

September 

October 

NoTember 

December 

The  y«*ar. 


Month. 


lUschargi*  in  necond-feet. 

_ _ Total  In 


Maxiiimtn 

Minimum. 

Mean. 

HcnMwd. 

41,800 

300 

7.010 

431,000 

16,  (WO 

‘2.140 

5.830  I 

324,000 

32,800 

6,410 

13.900  ' 

855,000 

30,500 

9.  420 

0 12,  100 

720,000 

26.000 

9,420 

15. onn 

922,000 

22, 900 

H.‘230 

id.iwn 

' 946. 000 

13, 2UJ 

2.090 

6.  180 

380.000 

1.920 

520 

1. 010  1 

i 62. 100 

570 

:i40 

4.33 

25,800 

:wo 

.'{00 

A38 

•20, 800 

I.9S0 

360 

567  : 

33.700 

19. 900 

420 

3.900  1 

240.000 

41..S00 

1 

;{(K) 

6,850  j 

4. 960,  (XX) 

a I>v9Chiirg<*  for  April  II  and  12  interpolate<l. 
Notk.— These  values  are  exoeilent. 
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SAX  JOA<iUIX  UIVP:U  DRAIXACJK  BASIX. 

DESCRIPTION  OF  BASIN. 

San  Joaquin  River  i.s  divided  into  two  distinct  parts.  The  valley 
jwrtion  forms  the  central  drainajie  line  of  the  San  Joaquin  Valley, 
and  during  the  spring  is  navigable  for  100  miles  or  more.  Stanis- 
laus, Tuolumne,  Merced,  and  Kings  rivers  are  the  largest  streams 
in  this  portion  of  the  drainage  ha-sin.  The  waters  of  Kings,  Kaweah, 
Tule,  and  Keni  rivers,  which  are  located  in  the  portion  of  the  San 
Joaquin  Valley  south  and  east  of  Fre.sno,  although  forming  a por- 
tion of  the  dramage  of  San  .Joaquin  River,  s«ddom  reach  this  stream, 
their  entire  flow,  e.xcept  in  extreme  flood,  being  diverted  and  u.sed 
for  irrigation  at  points  where  they  emerge  from  the  foothills.  The 
valley  is  fertile  and  almost  destitute  of  timber.  The  mountainous 
portion  of  the  stream  drains  the  western  sloj>e  of  the  Sierra  Nevada 
between  Merced  River  on  the  north  and  Kings  River  on  the  south, 
the  crest  of  its  divide  reaching  an  elevation  of  1.3,000  feet  in  Mount 
Lyell  and  an  elevation  of  14,000  feet  in  Mount  Goddard.  Tliere 
are  numerous  tributaries  in  this  ))ortion  of  the  drainage  basin,  many 
of  which  have  their  .source  in  the  high  elevations.  The  formation  is 
of  granite,  which  in  the  upper  reaches  is  bare  and  sharply  marked  by 
glacial  action.  The  middle  reaches  of  the  basin  are  well  timbered, 
the  timber  diminishing  on  the  lower  foothills,  which  have  a cover- 
ing of  brush  and  grass.  The  precipitation  takes  the  form  of  snow 
on  the  higher  elevations.  The  fall  of  the  river  is  rapid,  with  many 
favorable  locations  for  power  development.  There  are  numerous 
lakes  in  the  upper  reaches  of  the  basin.  A storage  reservoir  has  been 
constnicted  on  North  Fork,  which  will  tend  to  further  regulate  the 
How  of  the  river. 


MAIN  SAN  JOAQUIN  RIVER. 

SAX  .lOAQlUX  KIVKK  AT  HERNDON,  t'AL. 

The  gage  rod  at  this  station  was  established  by  the  engineering 
department  of  the  Southern  Pacilic  Railroad  Company  in  1879. 
The  old  trestle  bridge  was  torn  down  by  the  railroad  company  during 
1S!M)  and  a new  iron  structure  was  erected  in  its  place.  The  con- 
ditions at  this  station  and  the  bench  marks  are  described  in  Water- 
.Supjily  Pa]>er  No.  177,  j>age  184,  where  are  given  also  references  to 
publications  that  contain  data  for  previous  years. 


Digitized  by  Google 
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Oaiiy  gage  height,  in  feet,  of  San  Joaquin  Hirer  at  Herndon,  t'al.,for  1906'. 


Dny. 

Jan. 

Keb. 

Mar. 

Apr. 

May. 

Jum*. 

Juiv. 

Alip.  1 .Sept. 

Oct. 

Nov. 

I>ec. 

1 

2.6T. 

3.25 

4.2 

8.5 

64 

8.4 

10.5 

8.2  ' i-a"; 

3.2 

30 

2.6 

2 

2.65 

3.25 

3.75 

7.0 

6 75 

6 35 

11.35 

7.65  4.35 

32 

30 

2.6 

3 

2.&) 

3.1 

3.75 

6.65 

7.5 

8.5 

11.4 

7.2  4.35 

32 

3.0 

2.6 

-1 

2.65 

3.1 

5.6 

6.5 

8.35 

6 75 

12.5 

7.0  4.35 

3.2 

30 

2.5 

5 

2.65 

3-1 

4.5 

6.35 

8.5 

6 65 

1335 

7 0 ; 4.25 

32 

3.0 

2.5 

a 

2.65 

3.1 

4.25 

5.75 

9.4 

9.35 

12.0 

7.0  4.35 

32 

3.0 

2.5 

7 

2.65 

3.1 

4.1 

5.65 

9. 65 

8.5 

12.0 

665  4.2 

3.1 

30 

2.5 

8 

2.65 

3.1 

4.0 

5.65 

to.o 

9.0 

11.75 

66  4.2 

3.1 

3.0 

2.5 

9 

2.65 

3.1 

4.2 

6.0 

9.75 

10. 35 

11.65 

6.6  4.2 

3.1 

3.0 

2.5. 

10 

2.65 

3.0 

4.25 

6.5 

n.o 

11.0 

11.0 

64  4.0 

3! 

30 

2.5 

11 

2.65 

3.0 

4.25 

7.35 

12.35 

11.5 

10. 65 

635  4.0 

3.1 

3.0 

2.5 

12. 

2,65 

3.0 

6.75 

665 

12.0 

12.5 

11.0 

635  3.65 

3.1 

30 

2.5 

13 

2.65 

3.0 

6.S5 

6.65 

11.2.5 

12.75 

10.65 

65  3.65 

3.1 

3.0 

3.0 

14 

10.5 

3.25 

6.0 

6.4 

10.2 

11.75 

10.65 

65  3.6 

3.1 

30 

35 

Ih 

65 

3.4 

10.0 

665 

0.65 

11.5 

10. 65 

6.4  3.5 

3.1 

3.0 

3.35 

16 

4.y 

3.4 

8.5 

665 

9.0 

12.0 

10.5 

6 2 3.5 

3.1 

30 

3 35 

17 

CO 

3.65 

7.2 

665 

9.35 

13.0 

10.5 

62  3.5 

31 

3.0 

3.1 

18 

4.0 

4.2 

7.0 

7.0 

9.5 

12.0 

10.5 

6. 1 3. 4 

3.0 

3 0 

30 

19 

13.0 

4.2 

6.0 

7.5 

10.4 

12.35 

10.0 

6 1 3.  4 

30 

3.0 

3.0 

20 

9.0 

4.1 

6.0 

8.2 

10.5 

13.2 

9.65 

60  3.35 

3.0 

30 

30 

21 

7.35 

4.0 

e.o 

8.0 

10.  #5 

14.35 

9.5 

6.0  3.Vi 

3.0 

3.0 

3.0 

22 

5.2 

4.0 

6.35 

8.4 

10.0 

13. 65 

9.5 

60  3.35 

3.0 

3.0 

3.0 

23 

4.5 

4.2 

9.00 

10. 0 

10.35 

13.0 

9. 75 

5.65  3.35 

3.0 

3.0 

3.0 

24 

4.2 

4.25 

8.5 

8.35 

10.0 

13.0 

10.35 

5. 65  3. 35 

30 

3.0 

3.0 

2T. 

4.0 

4.25 

8.4 

7. 75  ** 

9.35 

12. 65 

10.0 

5.5  3.2 

3.0 

3.0 

3 0 

26 

4.0 

4.2 

8.0 

7.75 

9.  75 

12.35 

10.0 

5.5  3.2 

3.0 

3.0 

3.5 

27 

4.0 

4.2 

7.5 

7.65 

10,65 

11.2 

9.65 

5. 35  3. 2 

3.0 

3.0 

6 65 

28 

4.0 

4.2 

7.2 

8.0 

11.6 

11.0 

9.5 

5.0  32 

3.0 

30 

3.65 

29 

3.75 

6.5 

7. 75 

10. 35 

10.35 

9.0 

4.65  I 3.  2 

3.0 

3 65 

3.  75 

30 

3.5 

7.35 

6. 75 

10.0 

10. 0 

8.5 

4.  .5  3.2 

3.0 

36 

3.  75 

31 

3.4 

8.35 

0.65 

6 35 

4.5  i 

3.0 

3.75 

Note.— (lapo  heiphu  have  lieen  nalueed-to  fwt  and  tenths  from  f«a>t  and  Inches  as  fundshisl  l>y  the 
Southern  Pacific  Railroad  Company. 


MISCELLANEOUS  MEASUREMENT  IN  SAN  JOAQUIN  RIVER  DRAINAOE 

BASIN. 

The  following  measurement  w'as  made  of  San  Joaquin  River  Novem- 
ber 21,  1906,  from  the  bridge  at  Polasky,  Cal.: 

Width.  133  foct;  area.  19-1  square  feet;  discharge,  333  soeond-feet. 


KERN  RIVER  DRAINAGE  BASIN. 

DESCRIPTION  OF  BASIN. 

Kem  River  drains  2,J45  square  miles  of  the  western  slope  of  the 
Sierra  Nevada  at  its  extreme  southern  limits.  This  drainage  basin 
is  the  largest  of  any  stream  di.scharging  into  the  San  Joaquin  Vallej’, 
having  an  area  600  .square  miles  greater  than  that  of  Kings  River. 
It  has  its  source  in  the  highest  elevations  of  the  Sierra  Nevada,  drain- 
ing the  western  and  southern  slopes  of  Mount  Whitney  and  numerous 
other  high  granite  peaks  grouped  about  it,  wliich  reach  elevations 
of  over  14,000  feet.  Its  general  direction  is  south  for  about  66  miles, 
when  it  turns  and  flows  in  a soutbwesterl}^  direction,  discharging  into 
the  San  Joaquin  Vallejo  east  of  Bakersfield,  Cal.  Extending,  as  it 
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does  in  its  upper  reaches,  for  some  distance  parallel  with  the  Sierra 
Nevada,  it  receives  waters  not  onl}’  from  the  main  crest  on  the  east, 
but  also  from  a somewhat  lower  di\dde  on  the  west  behind  the  basins 
of  the  Kaweah  and  Tule  rivers.  It  has  numerous  tributaries,  the 
principal  ones,  which  drain  the  higher  elevations  of  the  main  crest 
of  the  Sierra  Nevada,  entering  from  the  east.  The  topography  is 
extremely  rough  and  broken  in  the  upper  reaches  of  this  basin, 
becoming  less  rugged  in  the  middle  portion  in  the  vicinity^  of  Kem- 
ville,  w'here  there  is  quite  an  extensive  valley  with  considerable  culti- 
vated land;  below  this  point  the  stream  enters  a rough  canyon, 
finally  discharging  into  the  flat  country^  of  the  San  Joaquin  Valley. 
The  entire  flow,  except  during  extreme  flood  stages,  is  diverted  and 
used  for  irrigation  at  points  where  streams  emerge  from  the  foot- 
hills. 

The  formation  is  of  granite,  w'hich,  above  the  10,000-foot  contour, 
is  practically  bare  of  timber  growth.  Between  elevations  of  3,000 
and  10,000  feet  there  is  a good  depth  of  soil,  wdth  timber  and  brush 
covering;  the  lower  reaches  have  a light  covering  of  brush  and  grass. 

There  are  several  lakes  and  marshes  scattered  throughout  this 
basin,  but  they  are  less  numerous  than  in  the  basins  farther  to  the 
north.  Several  power  plants  are  located  on  this  stream,  none  of 
wluch,  however,  receive  water  from  storage  reservoirs,  the  diversions 
being  made  from  the  natural  flow  of  the  river  and  again  returned  to 
the  river  channel.  The  precipitatit)n  is  very  light  throughout  this 
basin,  with  the  pos.sible  exception  of  the  high  elevations  surrounding 
Mount  Whitneys  where  the  snow  remains  through  the  summer 
months. 

KERN  RIVER  NEAR  BAKER.SFIELD,  CAL. 

This  station,  established  in  1893  by  Walter  James,  cliief  engineer 
of  the  Kern  County  Land  Company',  is  located  at  what  is  known  as 
“first  point  of  measurement,”  o miles  above  Bakersfield  and  at  the 
mouth  of  the  cany'on  of  the  river. 

Regular  meter  inea-surements  are  taken,  and  an  automatic  gage 
reeords  daily  fluctuations  of  the  river  heights.  A.  K.  Warren,  the 
engineer  in  charge  of  this  work  for  the  Kern  County'  Land  Company, 
attends  to  the  discharge  mea.surements  with  accuracy  and  precision 
and  furnishes  the  Geological  Survey  with  the  final  results.  Infor- 
mation in  regard  to  this  station  is  contained  in  Water-Supply  Papers 
Nos.  81, 85,  100,  134,  and  177  of  the  United  States  Geological  Survey. 
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Daily  tli»dtarge,  in  tecond-fect,  of  Kern  River  near  Bakersfield,  Cal.,  for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug, 

Sept. 

Oct. 

Nov. 

Dec. 

1 

242 

529 

854 

2,980 

2,846 

5,416 

7,369 

3,552 

1,522 

697 

546 

518 

2 

253 

513 

806 

2.651 

2,798 

.5,353 

7, 765 

3,282 

1,438 

705 

.570 

517 

3 

230 

506 

779 

2, 424 

2,086 

5,306 

8.251 

3,236 

1.369 

605 

,566 

542 

4 

233 

509 

795 

2,291 

3,3.37 

5, 4ft5 

8,431 

3,147 

1,297 

677 

.554 

575 

5 

241 

529 

812 

2,172 

3,786 

5.964 

8,246 

2,ftW 

1,25.5 

680 

.5.50 

545 

6 

246 

538 

777 

2,051 

4,434 

6,126 

8.129 

2,905 

1,201 

687 

580 

506 

7 

253 

560 

765 

2.010 

4.608 

5,788 

7.973 

2,S80 

1,167 

622 

555 

530 

g 

256 

580 

755 

1,970 

5.278 

5,932 

7,729 

2,852 

i.m 

618 

528 

552 

9 

260 

646 

785 

2,135 

6,097 

6,311 

7,007 

2.769 

1,064 

634 

530 

587 

10 

265 

578 

851 

2,296 

6, 782 

6,797 

7,257 

2,627 

1,039 

639 

516 

676 

11 

260 

589 

896 

2,302 

6,624 

7,213 

7, 176 

2,5.36 

1,030 

64.5 

499 

675 

12 

267 

610 

1.026 

2,278 

6,1.33 

8, 190 

7,211 

2,  .518 

083 

647 

.502 

654 

13 

272 

508 

1,996 

2,.'»6 

5,687 

8.829 

7,072 

2,473 

038 

649 

518 

677 

14 

I.li2G 

.538 

1.9*5 

2.484 

5,640 

9,079 

6. 705 

2,377 

919 

631 

.520 

653 

15 

1,828 

574 

1,716 

2,6.35 

5,886 

9,072 

6,628 

2,276 

916 

612 

529 

601 

16 

1.293 

684 

5,261 

2,767 

6,079 

9,142 

6,719 

2,211 

891 

613 

514 

589 

17 

880 

701 

5,527 

2.898 

6,055 

9,004 

6,603 

2.215 

S83 

592 

462 

.587 

18 

687 

661 

3,025 

3,032 

6.  .348 

8. 819 

6,2.54 

2.20t> 

883 

54^ 

446 

554 

19  

1,370 

2.106 

3,178 

8,993 

6,093 

2,097 

.5.54 

476 

562 

20  

2,551 

655 

1,807 

3, 343 

7,3.39 

9,375 

5,870 

2,215 

%7 

5.55 

468 

5.56 

21 

1,145 

717 

1,725 

3,597 

7,443 

9,505 

5.43B 

2, 192 

809 

.564 

433 

.552 

22 

«31 

7a5 

1.8.54 

.3,911 

7.381 

9.  .505 

4,997 

2,071 

806 

.560 

4.50 

560 

23 

807 

7.39 

1.978 

4, 135 

7,02.5 

9,311 

5,618 

1,840 

788 

.5.58 

474 

.VHi 

24 

746 

681 

2.284 

4.255 

6.492 

9, 107 

5,920 

1.662 

785 

564 

402 

.550 

25 

698 

665 

3,417 

3,W3 

6,184 

8,918 

5,  .595 

I,. 540 

781 

5.59 

440 

.562 

26 

666 

710 

3,983 

3.608 

7.660 

8,6i\8 

.5,317 

1,446 

777 

562 

446 

592 

27 

613 

735 

4,150 

3.598 

7,832 

8, 187 

5.  .392 

1.405 

755 

568 

478 

948 

28 

616 

773 

3, 195 

3,  »i02 

7,420 

7,529 

5. 2(>9 

1 . 4.\5 

731 

557 

479 

914 

29 

602 

2,701 

3.347 

6,825 

7,143 

4,059 

1,467 

71.5 

5.53 

487 

802 

30 

551 

2.. 527 

2,973 

6.102 

7,010 

4,311 

1,4.34 

704 

.■iiU 

.502 

732 

31 

518 

2, 818 

5, 646 

3,925 

1,431 

565 

(H)7 





Monthly  discharge  of  Kern  River  near  BakersfieUl,  Cal.,  for  1906. 

(Draina^^  an-A,  2,345  ttqiian*  tniltA-J 


Discharge  in  wcond-lwt . 

ToUl  in 

Uun-olT. 

Month. 

Maximum. 

Minimum. 

Mean. 

acn'-lrt't. 

Sec.-lt.  per 
sq.  mile. 

IVpth  In 
Inches. 

January 

2,554 

230 

693 

42.rO) 

0.29l'i 

0.34 

February 

785 

.506 

626 

.31.800 

.267 

.28 



5,  .527 

756 

2,063 

127.000 

.880 

1.01 

AS?::::;;;;:;:;;:;;;:;;::;::;:;;; 

J,2S.i 

1,970 

2,910 

173,000 

1.24 

1.38 

-,m 

2, 798 

5.859 

360,000 

2.  .50 

2.88 

June 

9,  .565 

5,30». 

7,704 

4.58. 000 

3.29 

3. 67 

July 

8,431 

3,  aw 

6.593 

404).  000 

2.77 

3.19 

August 

3,  .552 

l,4ft5 

2.2(>9 

141,000 

.980 

1.13 

September 

1..522 

79* 

973 

.57,900 

.415 

.46 

October 

705 

553 

609 

37. 400 

.260 

.30 

November 

.580 

593 

29.900 

,215 

.24 

December 

948 

.506 

618 

38,000 

.2('vl 

.30 

The  year 

9,5(X5 

230 

2,613 

1,000.000 

1.11 

15. 18 

TULE  RIVER  DRAINAGE  BASIN. 

DESCRIPTION  OF  BASIN. 

Tule  River  rises  in  the  Sierra  Nevada,  and  drains  the  country 
between  Kaweah  River  on  tlie  north  and  Kern  River  on  tlie  south 
and  east.  Its  drainage  area  is  much  less  tlian  tliat  of  Keweah  River, 
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although  of  the  same  general  character.  It  has  numerous  small  tribu- 
taries, few  of  which  have  their  source  at  elevations  above  8,000  feet. 
Its  drainage  basin  does  not  extend  back  to  the  main  divide,  being 
cut  off  by  Kcm  River,  which  reaches  to  the  north  and  drains  the 
higher  portion  of  Sierra  Nevada  east  of  Tule  River.  There  is  good 
timber  and  brush  covering  on  the  higher  and  middle  elevations,  with 
grass  and  scattering  timber  on  the  lower  elevations,  where  the  soil  is 
extensively  cultivated.  Below  the  gaging  station  the  water  is  diverted 
by  several  canals  and  used  for  the  irrigation  of  land  in  the  vicinity  of 
Portersville,  where  it  is  especially  adapted  for  the  raising  of  citrus 
fruits.  During  the  flood  period  the  water  discharges  through  an 
old  channel,  and  either  sinks  in  the  sand  or  finds  its  way  to  the  old 
bed  of  Tulare  Lake.  The  mean  precipitation  is  probably  not  more 
than  20  inches,  and  falls  principally  in  the  form  of  rain. 

TULE  RIVER  NEAR  PORTERSVILLE,  CAL. 

This  station  was  established  April  8,  1901.  It  is  located  about  8 
miles  east  of  Portersville,  near  the  McFarland  ranch,  100  feet  below 
wagon  bridge  and  about  1 mile  above  the  mouth  of  South  Fork  of  Tule 
River.  The  conditions  at  this  station  and  the  bench  marks  are 
described  in  Water-Supply  Paper  No.  177,  page  189,  where  are  given 
also  references  to  publications  that  contain  data  for  previous  years. 


DUchanjf  mecisurcments  of  Tule  River  near  PorUrsville,  Cal,,  in  J9O0. 


DttU'. 

1 

Hydrographer. 

'V'Xth.  iXm 

=r<B 

t.  , 

[ Di»- 
1 charge. 

Feet.  Sq.  ft. 

! Feel 

1 Sec.HL 

February  15.... 

c.  n.  Liv.... 

76  144 

1 3.02 

429 

Murrb  2H 

83  20ti 

4. 

42 

1,210 

May  10 

<io 

80 1 m 

4. 

20  , 

1,000 

May  2-1 

U.  S.  Hawley 

80  211  1 

3.62  1 

002 

May  2b 

C.  II.  Lee.... 

. 

159  ‘ 007  ; 

6.75  1 

1 

2,9j0 

June  1 ' 

•**i 

88  287 

4. 

65  i 

1,240 

June  H 1 

<1() 

84  251 

4. 

10 

909 

June  22 1 

H.  S.  Hawley 

86  1 278  : 

4. 

40 

1,0» 

July  20 ' 

do 

. . .• 

73  132 

1 2. 65  I 

2M 

July  20 

r.  H. 

09  112 

1 2.x 

St‘ptemlK*r27. . . 

U.  S Hawlov 

59  1 46 

58  47 

1- 

I 

40  ! 
40 

56 

Novenilier21...’ 

1 

do 

58  1 47 

1 

1 '■ 

44 

1 

63 

Daily  ywje  hciyIU,  \ 

In  feet, 

<if  Tule  River  neat 

. I’orteTsrille,  Cal., 

/or  ism 

Day. 

1 Jan.  Feb. 

Mar. 

\pr. 

May. 

JllU<*. 

1 July. 

Aug.  1 Sept.  ^ 

Oct.  1 

' Nov. 

! Dec. 

1 

' 2.  1 2. 0 

2.  4 

4.H 

3.0 

4.0  i 

^ 1 

17 

' 1 

2.  05  ' 1.  6 

1.3  1 

1 

1.4 

1.  41 

' 2.07  2.0 

2.  4 

4.0 

3.0 

4.6  i 

1 3.8 

2.0  1.5 

1.3  1 

1.4 

1.  4f 

3 

2,  0 2. 0 

2.  4 

4.0 

3.7 

! 3.7 

1.  95  1 1.5 

1.3 

1 

.4  1 

; 1.45 

4 

1.9  2.0  i 

3.0 

3.8 

3.8 

4.2  1 

1 3.6 

1.95  ( 1.45 

1.3 

1 

.4  ' 

1.45 

5 

19  2.0  1 

3.2 

3.H 

4.0 

4.1 

3.5  , 

1.9  1.45 

1.3  1 

1 

.4 

1.5 

(1 

19  2,0  ' 

3.  I 

4.4 

3,9 

4.0 

* 1 65 

1.9  1.45  1 

1.3 

1.4 

1.5 

7 

1.K7  2.0  ' 

3.0 

4.0 

3.9 

4.0 

3.5 

1.85  1. 45 

1.3 

1.4  . 

1.5 

H 

1-m:.  2.2 

2. 9 

3.  «i 

4.  1 

4. 1 

3.2 

1.85  1 1.45 

1.3 

] 

. 4 ' 

1.6 

9 

1.H3  2. 15  1 

2.8 

3.  0 

4.  1 

4.2  i 

.^2  1 

1.8  1.4  , 

1.3  , 

1 

. 4 

1.6! 

10 

1.8  2.1 

2.7  i 

3.8 

4.4 

> 4.3  1 

1 3. 15  ' 

1.8  1 1.4  ; 

1.3 

1.4 

2-0 
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Daily  gage  height,  in  feet,  of  Tule  River,  near  PortersvilU,  ('al.,  for  1906 — Conlinueil. 


Day.  1 

Jan. 

Feb.  j Mar. 

Apr. 

May. 

June.  July,  j Aug. 

Sept,  j 

Oct.  ’ 

1 

Nov 

1 

r>ee. 

11 , 

1.8 

2.05  2.7 

3.8 

4.4 

4 4 31  ' 1.8  i 

1.4 

' 1 

1.3 

1.  4 1 

2 6 

12 

2.0 

2.0  6.6 

3.6 

4.6 

4 6 20  1 1.75  1 

1.4 

1.3 

1.  4 ' 

2 4 

13 

&65 

2.0  5.7 

3.6 

4.25 

4 4 2.9  1.7  , 

1.4 

1.3 

1.4  . 

2 0 

u ! 

7. 35  ‘ 

2.0  4.2 

26 

4.0 

4.3  2 85  1.7  i 

1.4  1 

1 1.3 

1.  4 1 

1.8 

15 

3.85 

3.1  8.35 

26 

4.0 

. 4 36  2.8  1.65. 

1.4 

' 1.3 

1.  4 

1.5 

16 ' 

3.3  ' 

2.8  as  ; 

26 

4. 1 

4 3 2.75  ' 1.65  ' 

1.  4 

1.3 

1.4 

1.65 

17 

ao 

Z7  7.0  1 

! 26 

4.  1 

4 35  2 75  ' 1. 6 , 

1.4  1 

1 1.3 

1 1. 4 

].f)5 

18 

2.8 

2.6  &0 

20 

4. 1 

4 3 27  . 1.6 

1.35 

1.3 

1.65 

19 

7.0  1 

1 2. 5 4. 5 

2 6 

4.  1 

,4.35  2.7  1.6 

1.35  i 

1.3  1 

i 1.4 

1.65 

20 

1 

1 2.5  4.2 

3.7 

4.0 

4 35  2 65  1.55 

1.35 

1.3 

1 1.45 

1.65 

21 

a3  1 

2.7  4.2  : 

28  ! 

! 29 

1 43  2 6 1.55 

1.35 

1.3 

; 1.45 

1.65 

22 

2.9 

2 66  4. 2 

4.0 

28  ! 

1 4. 4 • 25  1.55 

1.3S 

1.3 

i 1.4,1 

1.65 

23 

Z7 

1 26  1 4.2  , 

, 4.26 

27 

4 3 2 4')  1.25 

1.36 

1.36 

1.45 

1.65 

24 

2.5 

! 25  1 5.4  ' 

4.0 

265  1 

1 42  2 4 1.65 

1.4 

1.35  ! 

1.45 

1.65 

25 

_ 2. 4 1 

2 45  ; 6.0  1 

27 

26 

4 0 2.36  I 1.25 

1.45 

1.25  : 

1.45 

1.65 

» 

2.3 

2 4 i 7. 25 

26  , 

a 4 

ass  i3  ! 1.56 

1.4  ' 

' 1.36 

1.45 

2.3 

27 

1 2.2  ! 

24  i 52  ! 

24 

6.  .V. 

1 2 9 2 25  ! 1.5 

1.4 

1.35 

1.  45 

21 

2S 

: 2. 15 

ts 

4.6  ; 

1 25 

2 7 2 25  1.5 

1.35 

1.35 

1.  45 

20 

29...  . . .. 

' 2. 1 

28 

2 4 

1 27  22  1.5 

' 1..25 

1.25 

1.45 

1.95 

30 

' 2.05 

1 4.3 

27 

1 20 

'27  215  , 1.5 

, 1.3 

1.35 

1.  45 

1.9 

31 

2.03 

5.4 

' 4.7 

‘ 2.1  1.6 

1.35 

: 1.9 

1 

1 

1 

I 1 

1 

Rating  tabic  for  Tule  River  near  Portertn'ille,  Cal.,  for  1906, 


Tfage 

height. 

Dis- 

charge. 

Gage 

heignt. 

Dis- 

chargi’. 

(big«* 

beignt. 

Dis- 

charge. 

<iw' 

1 hi’ight. 

Dis- 

cliarge. 

li 

Dis- 

charge. 

Feet. 

Sec.~fl. 

Feet. 

See.-fl. 

Fret. 

Sec.-fl. 

Feel. 

Sec.~fl. 

Feet. 

Sec.-ft. 

1.30 

37 

220 

170 

3. 10 

420 

1 4.00 

H40 

5,80 

2.140 

1.40 

47 

2 30 

190 

3.20 

460 

' 4.20 

960 

6.00 

2,  .300 

1.50 

58 

2 40 

210 

2.30 

m 

4.40 

1.090 

6.20 

2. 460 

I l.GO 

70 

2.50 

235 

3.  4U 

540 

4.60 

1.230 

6.  40 

2.640 

; 1.70 

83 

260 

260 

3.50 

.580 

4.80 

1.370 

* 6.60 

2.820 

I 1.80 

98 

2.  70 

2« 

3.60 

6.30 

5.00 

1,.5I0 

; 6.80 

3,000 

‘ 1.90 

115  : 

2.80 

315 

3.  70 

680 

' .5.20 

1.660 

1 7.00 

3.180 

200 

132  ; 

2. 9T) 

345 

3.80 

730 

5.40 

1.820 

1 8.00 

4.080 

210 

150  1 

3. 00 

380 

3.90 

780 

.5.60 

1.980 

i 9.00 

4.080 

Kote. — This  t.abli'  is  hasod  on  dfsthargo  mcnsiimmonts  made*  during  ld04-190(>,and  is  well  defined 
iietween  gugv  heights  2.2  U'**t  and  6.7  tvet. 


Monthly  discharge  of  Tule  River  near  PoTtersHlUy  Cal.,  for  1906. 


[Drainage  area.  437  squan*  miles.] 


Month. 

1 Dlschargt'  i 

in  s<‘con<l-fj’»*t . 
niinuni.  | ' 

1 

Run-off. 

'Maximum.  Mi 

aeri'-fwt.  Sec.-ft.  i)er 
sq.  mile. 

Depth  in 
inches. 

January 

; 3,500  : 

98 

500 

30. 700  , 

1.  H 

1.31 

Februart* 

! 420  ' 

1.12  1 

200 

11,100 

.458 

.48 

March 

4,530 

210 

1,370  1 

84,200 

a 14 

ati2 

:'pnl 

1.370 

540 

772 

43.900 

1.77 

1.98 



2. 780  : 

630 

1.080 

66.  400 

2.47 

2.85 

June 

1,230  i 

(«0 

972  I 

57.800  ' 

2.22 

2.  48 

July 

; 730 

130 

m 

22.  .300 

.828 

.95 

August 

‘ 141  ( 

58 

84  3 

5. 180  1 

. 193 

.22 

SepU-mlsT 

i 68 

37 

47.4 

2..S20 

.108 

.12 

October 

«! 

37 

.3a  5 

2. 370 

.088  ; 

. 10 

Novemt)er 

' 52 

47 

48.8  ’ 

2,900  ' 

.112 

. 12 

Dpcemlwr 

2ti0 

52  i 

97.1  i 

5,970  1 

.222  1 

.26 

The  year 

4.530 

37 

4t>4 

.as.  coo  ! 

1.06 

14  49 

NoTE.—Values  are  rate<l  oa  follows:  January,  February,  and  July,  good;  March  to  June,  exoellejU; 
August  to  Decend»*r,  lair. 
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MISCELLANEOUS  MEASI'REMENTS  IN  THE  TITLE  RIVER  DRAINAOE  BASIN. 

The  followiiif;  miscellaneous  measurements  were  made  on  South 
Fork  of  Tide  River  at  a point  one-half  mile  above  the  junction  of 
South  Fork  with  main  Tide  River; 

May  2G:  Width.  40  feet;  ar<*a.  100  square  feet;  discharge,  044  swond-feet. 

July  2G:  Width.  25  feet;  ar<‘a,  35  wjuare  fe<»t,  discharge.  second-feet. 

KAWEAH  RIVER  DRAINAGE  BASIN. 

DESrUIPTION  OF  BASIN. 

Kaweah  River  drains  the  western  slope  of  the  Sierra  Nevada 
between  the  basins  of  Kings  River  on  the  north  and  Kem  and  Tule 
rivers  on  the  south.  This  is  an  im|>ortant  stream,  but'  its  watershed 
is  only  about  one-third  that  of  Kings  River  and  is  much  less  elevated 
ami  snow  covered  than  those  of  tlie  Kings  and  Kem  rivers.  R has 
a number  of  tributaries  which  have  their  sources  in  numerous  lakes 
and  meailows  on  the  higher  elevations.  The  fonnation  is  of  granite 
and  similar  in  ever}'  way  to  that  in  the  Kings  River  basin.  The 
greater  part  of  the  area  of  fil9  square  miles  above  the  gaging  station 
is  well  covered  with  brush  and  timber.  In  this  basin  is  situated  the 
Sequoia  National  Park,  where  the  largest  grove  of  big  trees  (Sequoia 
gigantea)  of  the  Sierra  Nevada  is  found.  Two  power  plants  on  this 
stream  owned  by  the  Mount  IMiitney  Power  Company,  divert  water 
from  Middle  and  East  forks.  By  building  low  dams  at  the  outlet 
of  some  of  the  larger  lakes,  in  the  upjier  reaches  of  the  basin,  this 
company  has  constructed  several  small  reserv'oirs,  in  which  the  water 
held  back  for  use  during  the  low-water  flow  of  the  stream,  and  is  of 
great  benefit  to  irrigators  in  the  valley  during  the  late  summer  months. 
About  6 miles  below  the  gaging  station  the  river  leaves  the  foothills 
and  flows  across  San  Joacjuin  Valley  in  a general  southwesterly 
direction  to  the  old  bed  of  Tulare  Lake.  After  it  leaves  the  foothills 
many  canals  divert  water  for  the  purpose  of  irrigating  land  in  Tulare 
County,  which  is  especially  adajited  to  the  raising  of  fniits. 

The  mean  annual  precipitation  in  the  basin  above  the  gaging 
station  is  from  20  to  40  inches,  which  falls  in  the  fomi  of  snow  over 
probably  one-half  the  area. 

KAWEAH  RIVER  BELOW  THREE  RIVERS,  CAL. 

This  station  was  established  April  29,  190.'1.  It  is  located  at  a 
point  three-fourths  of  a mile  below  the  confluence  of  the  North. 
Middle,  and  South  forks,  10  miles  from  the  Southern  Pacific  Railroad 
station  at  IjCinon  Cove,  Tulare  County,  Cal.,  and  one-fourth  mile 
west  of  the  wagon  road  from  Exeter  to  Three  Rivers.  The  conditions 
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at  tliis  station  and  the  bench  marks  are  ilescribed  in  Water-Supply 
Paper  Xo.  177,  page  192,  where  are  given  also  references  to  publica- 
tions that  contain  data  for  previous  years. 


l>ucharge  meagurementt  nf  Kaweah  River  belou'  Three  Rivers,  Cal.,  in  1906. 


Datr. 


F*»bruary  16 C.  H.  Lw 

March  29 do 

May  U... do 

May  23... H.  8.  Hawk-v 

May  28... C.  H. 

May  31. do 

June  9 do 

•luno  20 R.  8.  il»wk*y 

June  20 do 

June  21 do 

June  29...., do 

Julv  19. ..  do 

July  28 C.  H.  Lee.... 

Septetnl»r  ‘M..  H.  S.  Hawlry 
November  14_ do 


Hydr*>grapher 


Width 

.\rea  oj  , 
section. 

Ga^* 

height. 

Din- 

diarge. 

h'eet. 

Sq.ft. 

Ffft. 

See.-ft. 

150 

4id 

6.(M 

(>44 

174 

653 

7.35  * 

' 2,090 

183 

888 

8.  35 

3,780 

]>« 

814 

7.80 

3,U10 

200 

1.050 

9.20 

5,280 

isi 

837 

8.  rn 

3,180 

IW 

8.  40 

3,lViO 

200 

l.CWO 

9.  10  1 

5,680 

m 

I.UIO 

8.95 

5,290 

m 

1,080 

9.25  ' 

6,930 

185 

89ti 

8.25  1 

3,470 

179 

793 

7.65 

2.4S0 

170 

676 

7. 10  ! 

1.700 

146 

ikTi 

4.97  , 

US 

142 

29;i 

472  ' 

98 

Daily  yagf  heujht,  in  feel,  of  Kaweah  Hirer  below  Three  Hivern.  ('aL.for  1906. 


Day. 


2.. 

3.. 

4.. 
5. 

6.. 

7.. 

8.. 

10.. 

11. 

12. 

13. 

14. 

15. 

IB. 

17. 

18. 
19. 
30. 

21. 

22. 

23. 

24. 

25. 

36. 

27. 

28. 

29. 

30. 

31. 


Jan. 

Fel>. 

1 Mar. 

Apr. 

May. 

June. 

July. 

•\iig. 

S»*pt. 

1 1 

1 Nov.  ■ 

1 IVc. 

4 55 

5.3 

! 5.85 

7.8 

6,95 

1 

8.05 

H.  M 

6. 05  ; 

.5.5 

49 

4 7 

4 8 

4 5 

5.3 

5.  75 

7.  6 

7,05 

8.0 

9.  1 

6.8 

5.45 

49 

4.7 

4.8 

46 

1 5.3 

5.85 

1 7.2 

1 8.  15 

9.  1 

5.4 

49 

4 7 

48 

46 

1 5.3 

1 6.  45 

' 7.3 

7.  45 

8.  1 

9.05 

6.4 

5.4 

49 

4 75 

5.0 

4 6 

5.3 

i 5.95 

j 7.05 

, 7.6 

' a 26 

9.0 

6.5 

5.35 

1 49 

5.06 

4 9 

46 

5.3 

5.95 

7.  1 

7.55 

8.0 

9.0 

6.  45 

.5.3 

4.05 

4 05  1 

1 49 

46 

5.3 

5. 96 

HO.") 

7,8 

i 7.95 

as 

6.  45 

.5.25 

1 48 

4 8 ' 

' 19 

46 

1 5.4 

6.0 

6.9 

H.2 

a3 

8.8 

6.  4 

5.3 

4 8 

4 8 

4.9 

46 

5.  45 

6.0 

7.0 

8.35 

a65 

ao 

6.  4 

.5.3 

4.8 

4 7.5 

5.3 

46 

' 5.4 

6.05 

7.3.5 

8.35 

8.55 

6.3 

5.3 

4. 75 

4 75 

5.1 

46 

1 5.4 

6.a5  1 

7. 1 

8.26 

9.1 

8.5 

6.3 

1 5.25 

4 75  ’ 

4 7 

5.0 

47 

1 5.35  i 

9.3  1 

6.9,5 

1 8.0 

9.25 

8.5 

6.2 

1 .5.2 

4.  75 

4 7 

5.7 

8.1 

5.3 

7.9 

7.0 

7.  /,'» 

9. 1 

8.4 

1 6.  15 

5.  1 

4.75 

4.7 

5.25 

9.25 

1 5.4  1 

7.0)  1 

7.0.5 

7.8 

9. 1 

8.  4 

6.  1 

5.  15 

4.7 

4 7 

5. 1 

6.55 

1 6.3  1 

10.3 

7.05 

7.75 

9. 1 

8.35 

6.1 

5.  15  1 

47 

4 7 

5. 1 

5.95 

6.0 

in.  1 1 

7.  1,5 

7.9 

9.  25 

a 3 

6.  1 

5.  2 , 

4 7 

47  , 

.5.0 

5.7 

' 5.8 

8.75 

7.  15 

8. 15 

9.  1 

8.2 

6.0  1 

1 .5.  1 1 

i 4 7 

' 47 

,5.0 

6.3 

5.7 

7.85 

7.15 

K.  3 

9.  1 

7.  9.5 

6.0 

,5.05 

4.7 

' 4 7 

.5.0 

9.3 

6.7 

7.3,S 

7.  25 

8.35 

9.  45 

7.8 

6. 0 1 

6.0  : 

i 4.7 

47 

4 95 

6.7 

5.7 

7.  13 

7.  45 

8.3 

9.  4 

7.7 

5.9 

5.0 

4.7 

47 

4 95 

6.15 

6.25 

7.25 

7.(1 

8.2 

9.5 

7.6 

.5.8 

.5.0 

4.7  ! 

47 

4 95 

&85  1 

5.9 

7.15 

■_7.  6 

8.  1 

9.35 

7.  75 

5.75  ; 

5.  0 

4 7 

47 

5.0 

5.7 

5. 75 

7.05 

7.8 

7.  75  , 

9.  .35 

7.A5 

5.65  ' 

4.  95  1 

4.7 

.5.0 

5.6 

5.7 

' &05 

7.  45 

7. 6 1 

9.35 

7.7 

5.  •) 

.1.0 

4.7 

4 75 

.5.0 

5.6  1 

5.7 

8.7 

7.  25 

8. 05  1 

9.  15  1 

7.6 

5. 6 

.5.0 

^•7 

4 75 

5.0 

6.5 

5.7 

8.6 

7.  15 

9.45 

a9  1 

7.6 

5.55 

4.95  ; 

4 7 

4 8 

6.5 

5.5 

5.7 

1 8.2 

7.  A5 

8.5 

8.  .35 

7.5 

5 5 

4.0  1 

47 

4 75  , 

6.75 

5.4  , 

6. 15 

1 7.95 

7.  45 

9.  7.5 

a4 

7.4 

5.5  1 

4.9 

4 7 

4 75 

5.6 

5.4 

7.4 

7. 15 

a45 

a45  1 

7.05 

5.5  1 

4 9 

4 66 

1 48  1 

5.4 

5.4  1 

7.65  , 

7.0 

8.2 

I S' 

6.9 

5.5  1 

, 4 65 

1 47  ' 

5,3 

5.3 

8.35 

8.  1 

6.  8 

5.  6 

49  1 

4 7 

1 

' 1 

5.45 

1 

1 

1 1 

1 1 

1 
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SURFACE  WATER  SUPPLY,  1906, 


Hntimj  table  for  Kuueah  River  belou  Three  Rirerg.  ('al.,/or 


On^*  Din-  j Pifr-  Oh»*  Disu  ' Uh{^  Dii*-  • l)l»- 

hriiOtt.  I chi*n(i>.  hfignt.  rhurgi*.  hrignl.  charp*.  h»»lght.  | charge'.  ’ hHgnt.  cluir|p»*. 


Feet. 

Sec.-ft. 

Fret. 

See.’ft. 

Fret.  , 

Feet. 

I 

Sec. -ft. 

Fret. 

Sec.-ft. 

1.50 

75 

5.  40 

,312 

ft-.W 

K40 

7.20 

l.fiiO 

8.20 

3.420 

4-fiO 

91 

.5.50 

t k 40 

WO 

7.30 

1.900  , 

8.  40 

3.8rti 

4.70 

109 

5.«M 

.195 

0.  .50 

1.020  1 

7.  40 

2, 1«)  ■ 

8.60 

4.180 

4.«n 

1.% 

5 70 

445 

lx  (iO 

1. 120  1 

7.  51 

2. 240 

8.  81) 

4.  .590 

4.90 

154 

580 

510 

II  70 

1.220 

7.60 

2. 41X1 

9.00 

5.040 

.5.00 

180 

5 90 

am 

lx  M) 

l,.140  !| 

7.70 

2.  .5110  1 

9. 20 

,5.530 

5. 10 

210 

5 00 

025 

5f<) 

!.4»'-0  ' 

7.80 

2.720 

9.  40 

6.000  1 

5.20 

240 

5 10 

tHll 

7.00  . 

I..5S0 

7.90 

2.  K80 

9.  to 

8.M) 

5.30 

274 

5 20 

7i« 

7.10  I 

1,700  , 

t 

8,00 

3.000 

9.80 

6,960  i 

Note.  -Tills  tublo  li»  basiHl  upon  15  illscharg**  inoHsarpinPiits  mwlo  during  190i*  and  i*  wrll  dHioc-«l 
Im*1ow  gng>‘  height  9.2  fis-t.  Above  gage  height  9 f*H‘l  the  rating  curve  ia  a taiigi'nt.  the  difference  lacing 
240  per  tenth. 


\ftmihly  dinrharye  of  Kaueah  Hirer  below  Three  Hivern,  Cal.,  for  190f>. 
[I)rainng<‘  area.  .520  aipian'  tnllea.] 


Dlflchargt*  in  w'cond-fwt.  Run-off. 


Month. 

Maximum. 

Minimum. 

Mean.  ] 

Total  In  

acr»*-fe»*t.  , S*x\-ft.  jper 
) »q.  mile.  , 

I>cpth  in 
inebes. 

J&nuar>' 

1 

5, 760 

75 

I ! 

784  ' 

48,200 

1.51 

1.74 

Februarv 

H40 

274 

418 

23,200  I 

.804 

.84 

March 

8. 110 

4?2 

2,440  ; 

150.  OIX)  1 

4.09  1 

5 41 

April 

1 

2,720 

1.4IX) 

1.9U) 

114.000 

3.67  1 

A 10 

M*ay 

6.840  1 

1.520 

3,210 

197.000  1 

6.17 

7.11 

.1  unc 

6. 240 

2.970 

; 4.(w0 

278.000 

8.98  1 

lace 

July 

5. 280 

1.340 

I 3, 430 

211,  tXX)  , 

fxIjO 

7.61 

AU^lMt 

I..140 

350 

(»i 

42.  .500  1 

1.33 

1.53 

ScptomU*r 

.'UjO 

154 

I 226 

13.  400 

.435 

.49 

Ortolicr 

154 

100 

1 120 

7.380 

.231 

Novrml»»*r 

1 

195 

109 

1 119  , 

7.080 

.229 

DfccniU’r 

1.020  : 

1 

109 

, 2«1 

15. 100 

.471 

.54 

The  year 

1"  ■ 

8,  ItO 

1 

75 

' 1.520  ! 

1.110,000  j 

2.93 

39.92 



— 

■ - 

— 

— 



Note. — Theja*  valm^s  an*  exfvHent. 


KINGS  RIVER  DRAINAGE  BASIN. 

DESCKIPTIOX  OK  BASIN. 

Kings  Kivor  ri.sos  on  the  we.stern  slo])o  of  the  Sierra  Nevada  and 
drains  the  eountrj’  loeated  between  San  Joacjnin  Kiver  on  the  north 
and  Kaweali  and  Kern  rivers  on  the  south.  Tlie  Sierra  Nevada  at 
the  head  of  this  l)asiti  readies  elevations  of  over  14,000  feet  anti  eoiii- 
])rises  the  most  mggeil  jiortion  of  the  range;  the  sharp  and  precipi- 
tous peaks  proiluce  the  grandest  scenery'  to  he  found  in  the  United 
States.  The  main  trilnitaries  of  this  stream  flow  through  great  can- 
yons with  high  i)reci])itous  walls  cut  in  the  granite.  The  Kings  River 
Canyon  on  South  Fork  and  Tehipite  Valley  on  Middle  Fork  rival  the 
famed  Yo.semite  Valley  for  grandeur  of  seener3^  Tliere  are  numer- 
ous tributaries,  many  of  which  have  their  sources  in  perpetual  snow 
banks  on  the  higher  elevations.  A large  number  of  small  lakes  on  the 
higher  elevations  are  fed  by  small  streams  from  perjietual  snow  bank 
or  glaciers,  and  in  them  many  of  the  tributaries  have  their  source. 


Digitized  by  Google 


. OEOLOOiCAL  tURVev  WATER>ftUPRLV  PAPCH  NO.  »1S  PC  III 


Digitized  by  Cin'  -ttlt’ 


CABLE  STATION.  KINGS  RIVER.  NEAR  RED  MOUNTAIN.  CALIFORNIA.  B.  DISCHARGE  MEASUREMENT  BY  WADING. 


KINGS  RIVER  DRAINAGE  BASIN. 
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The  formation  is  of  pranite,  whicli  above  an  elevation  of  10,000  feet  is 
bare,  v\-ith  scanty  vegetation,  being  carveil  by  the  action  of  glaciers; 
Ix'low  the  10,000-foot  contour  is  a hea\’V’  covering  of  timber  and  under- 
brush. Extensive  groves  of  big  trees  are  scattered  throughout  this 
basin.  On  the  lower  elevations  along  the  foothills  the  soil  covering  is 
light  with  a grass  growth  used  for  jiasturage.  Fully  80  per  cent  of  the 
drainage  area  is  now  included  in  the  boundaries  of  the  Sierra  Forest 
Reserve,  which  is  patrolled  for  the  prevention  of  fires  and  illegal  herd- 
ing. Below  the  gaging  station,  which  is  located  at  the  point  where  the 
river  leaves  the  foothills,  canals  divert  the  water  for  use  in  the  valley 
lands  of  Fresno,  Kings,  and  Tulare  counties,  where  the  climate  and 
soil  are  especially  adapted  to  the  raising  of  grapes,  fruits,  etc.,  and 
the  soil  is  under  a high  state  of  cultiv’ation.  During  the  period  of  flood 
discharge  some  water  pas.ses  these  canals  and  finds  its  way  across 
Kings  River  delta  in  the  natural  channel  to  the  old  bed  of  Tulare 
Lake,  wliich  is  now  but  an  intermittent  lake  due  largely  to  the  diver- 
sion of  water  for  irrigation  purposes  from  the  .streams  which  drain 
into  it.  The  drainage  area  above  the  Red  Mountain  gaging  station  is 
1,742  square  miles.  The  mean  annual  precipitation  for  this  area 
varies  from  about  30  to  60  inches,  which  over  a greater  portion  of  the 
b»isin  fails  in  the  form  of  snow.  The  great(*r  discharge  of  this  stream 
is  in  the  spring  months  when  the  snow  is  melting.  (See  PI.  Ill,  A.) 


KINGS  RIVER  NEAR  SANGER,  CAL. 

This  station  was  established  September  3,  1805.  It  is  located  15 
miles  east  of  Sanger,  Cal.,  near  tbe  mouth  of  the  canyon,  and  is  above 
all  diversions.  The  conditions  at  this  station  and  the  bench  marks 
are  described  in  Water-Supply  Pa]>er  No.  177,  page  196,  where  are 
given  also  references  to  publications  that  contain  data  for  previous 
years. 

Uischanjr  tnrasurt’mentJi  of  Kings  River  near  Sajiger,  ('al.,  in  t90fl. 


Date. 


lIy»lrojrr«ph«T. 


January  30., . . C.  H. 
March  30 1 do. . . . 


May  12 

May  22 

May  27 

June  2 

June  19 

July  18 

July  27 

Soptcmber  25.  . 

‘^tohpr  18 

N’ovwnbor  13. . 


do 

R.  8.  Hawlev . 
C.  H.  Lee...'.. 

do 

R.  S.  Hawley. 

do 

C.  H.  Lee 

R.  8.  Hawley. 

do 

do 


Wi.Uh, 

Ao'U  of 
SM’tion. 

. 1 

1 

Di»- 

flmrsp. 

Errf. 

Sq.  ft. 

Fffl. 

lf.4 

.504 

5.20 

906 

2W» 

1.200  . 

K.  20 

4,:4S0 

;i2() 

2.m)  ' 

10.  SO 

10.  .VK) 

320 

2. 1'.Kl 

11. 15 

12,  MK) 

320 

2.  <140 

10.70 

10.  400 

312 

1,-MKl 

9.  !K) 

8,200 

3.VS 

2.  KSt  1 

13. 10 

21.000 

322 

2.2SO  , 

11.  40 

13.  ->00 

317 

2,240  1 

11. -20 

11,800 

172 

4ir, 

5. 18 

768 

150 

3as 

4 75 

472 

i-r.i 

375 

4 . In! 

398 

Digitized  by  Google 


158 


surface  water  supply,  1906. 


f>aily  gage  bright,  in /eet,  of  Kingt  River  near  Sanger,  ('al.,for  I90(i. 


I>«y. 

Jan. 

Feb. 

Mar. 

.Kpr. 

May. 

June. 

July. 

, Allg- 

.Sept, 

Oct. 

Nov. 

Dec. 

1 

4.25 

5 1 

585 

9.35 

605 

lao 

15  85 

9.8 

66 

605 

.. 

45 

2 

3.9 

5 1 

57 

65 

63 

9.95 

15  95 

9.8 

6 45 

605 

4 65 

4 6’^ 

3 

ao 

5. 1 

58 

6 15 

6 75 

16  15 

11 1 

9.8 

6 35 

605 

46S 

455 

i 

4.0 

5 1 

65 

7.9 

9.3 

16  15 

1155 

9.8 

63 

&05 

465 

46 

5 

4.05 

51 

65 

7.7 

9.8 

to  96 

111 

9. 1 

62 

605 

4 95 

465 

fi 

4.1 

51 

6 2 

7.55 

9.85 

10.  35 

110 

9.2 

61 

60 

48 

465 

7 

4. 1 

5 1 

62 

7.4 

16  2 

16  55 

15  6 

9.2 

695 

4.95 

4 75 

465 

8 

51 

6 3 

7.  4 

167 

16  75 

157 

9.2 

685 

4.95 

47 

465 

9 

4.0 

5 2 

6 55 

7.6 

11.0 

11.  45 

157 

68 

69 

4.9 

47 

4KS 

10 

4.0 

5 3 

6 4 

61 

11.2 

11.65 

15  6 

66 

69 

4.9 

47 

41^ 

It 

4-0 

5 5 

6 45 

6 15 

11.  4 

12.5 

15  8 

69 

685 

4.85 

465 

12 

iftS 

5 2 

9.7 

7.85 

16  9 

12.65 

15  7 

64 

6 75 

4.85 

465 

6 35 

13 

7.3 

5 1 

16  9 

7.9 

10  55 

15  8 

15  8 

64 

665 

4.  8 

46 

61 

14 

11.  4 

52 

64 

6 I 

10.6 

15  6 

15  6 

63 

6 65 

4.8 

46 

49 

IS 

7.0 

5 7.5 

16  7 

6 1 

16  65 

15  7 

159 

625 

65 

4.8 

46 

4i<5 

16 

6.2 

525 

13.0 

6 4 

16  7 

15  9 

15  6 

62 

6 45 

4.75 

46 

48 

17 

5.85 

585 

16  35 

8.4 

10.8 

13.0 

153 

60 

64 

4.75 

46 

48 

18 

8.5 

5 65 

9.15 

6 5 

11.2 

13.0 

11. 5 

60 

63 

4.75 

46 

48 

19 

lan 

565 

6 55 

6 75 

11  4 

13.3 

11.5 

7.9 

6 2 

4.75 

46 

4 75 

20 

8. 1 

57 

7.90 

9.1 

11.5 

14.0 

11.4 

7.f*5 

6 15 

4.7 

4S 

4 75 

21 

6.85 

6.65 

600 

9.  4 

11.4 

118 

11. 15 

7.6 

5. 15 

4.  7 

i.i 

4 75 

22 

a 4 

6 2 

605 

9.  45 

11.2 

115 

11.2 

7.55 

615 

47 

4 55 

4 75 

2:1 

6.  1 

6.65 

6 10 

9.  75 

11.65 

113 

11.4 

69 

6 15 

465 

455 

4 73 

24 

5.76 

5 9 

9.35 

9.  i 

10.55 

114 

11.4 

6.7 

615 

47 

45 

4 75 

25 

&7 

5 75 

16  35 

6<i5 

10.5 

114 

11.4 

6 55 

6 15 

4 65 

45 

485 

26 

a 65 

5 8 

16  45 

6 65 

12.0 

15  8 

11.2 

65 

6 15 

4 65 

4 65 

68 

27 

5.6 

5.8 

9.50 

6 75 

11.45 

15  1 

n.i 

6 5 

6 1 

4 65 

455 

63 

2s 

a 5 

6.0 

8.  70 

9.  15 

152 

II.6 

10.65 

65 

605 

465 

455 

6i5 

29 

i3 

8.55 

8.5 

11.6 

11.7 

10.55 

6 45 

605 

465 

455 

67 

30  

31  

5 2 
5 15 

8.  15 

9.  40 

8.  1 

16  15 
9.95 

15  3 

16  65 
9.9 

6 4.5 
6.7 

605 

4 6 
46 

455 



6» 

69 

N<>rr.— Thi*!w*  height*  wun*  takiin  from  an  aiitomutic  rivor  8tagi‘  r^eUr,  except  June  IS  to 
30,  when  the  inslrunnuit  was*  out  of  use,  ami  the  n^adlngs  an*  from  the  stall  gage.  The  im’an  dailr 
gtigT'  height  is  detcnnimHi  from  the  n-gister  sheets  by  the  tm*  of  a planometer. 


Rating  table  for  Kings  River  war  Sang*r,  ('al. 

JANUARY  1 TO  JUNE  30.  190»i.« 


^Jag«- 

height. 

' iJis-  1 

i r.jige 

1 Dis. 

heignt. 

' I)i»- 

f)ug«‘ 

heignt. 

Dls- 

Gage 

height. 

T/is- 

chargi-. 

height. 

charge. 

charge. 

charge,  j 

charge. 

Ffft. 

1 Sre.-H.  \ 

1 Fret. 

Ser.~ft. 

. Feet. 

1 ■> 

Sec.-fi. 
1.6%  , 

Feet. 

SecMt.  ' 

Feet. 

See.-ff. 

3.90 

2(8'»  : 

■ 5.0U 

740 

6.10 

7.40 

2.965 

9.60 

7.360 

4.00 

240  , 

5.10  1 

805 

'!  6.20 

1! 

7.60  1 

3,240 

9.80 

7.900 

4.10 

280 

5.20  1 

870 

6.3D 

1.730  Ij 

7.80  1 

3.535 

. 10.00 

8.470 

4,20 

1 325  > 

5.;«) 

940 

1 6.40 

1.820  1 

8.00  1 

3.&V)  1 

i 11.00 

11.700 

4..KI 

370  ! 

5.40 

t.fllO 

1 ; 

1 1,920 

8.20  1 

4.190  1 

i 12.00 

15,900 

4.40 

420  1 

5.  .TO 

! . 08.’) 

1'  6.00 

2.020  1 

8.40  1 

4,570 

1 13.00 

21.040 

4.50 

470 

5.(i0  1 

' i,no 

■'  li.TO 

2.120 

8.60  1 

4.980  1 

14.00 

26.600 

4-J50 

520 

.5.70 

l . 21’) 

6.80 

2.230  , 

8.80  ! 

5,410 

4.70 

' .570  1 

5.80 

1.310 

6.90 

2.340  ' 

9.00 

5.800  1 

1 

4.80 

; ffi". 

6iJ0 

1.390 

7.00 

2.44iO 

9.20  i 

6. 330- 

] 

1 

4.90 

' (iNO  ' 

! 

6.00 

! 1.470 

1 7.20 

2, 70.'>  I 

9.40 

6.840  1 

1 

JULY  1 

TO  DEUEMilEU 

31,1906.4 

4.50 

110 

1 4.'.i0 

575 

5.30  i 

870  , 

5.70 

I.IOO  ’ 

6.00 

1 i 

1.460  1 

4.00 

;i8.'> 

5.(N) 

•>47 

.5.  to 

950  ' 

5.80 

1.280  ' 

6.10 

1..560  ■ 

4.70  1 

447 

1 5.10 

720 

5.50 

i.o,m  I. 

5.90  1 

1.370 

t.sn  1 

510 

5,20 

795 

' 5.60 

, 1.110  II 

» This  table  is  t»ased  on  dis<‘harg(>  measurements  made  during  lW).‘>~190i>  and  Is  w*ell  defined. 

*•  This  table  is  iia.sed  on  .3  discharge  measiinunenls  made  during  1906  and  is  well  defined.  Abo'*e 
height  6.1  foot  it  is  the  same  as  the  previous  table. 
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Monthly  diichargr  of  Kingn  Hirer  near  Sangir,  Cal.,  for  HMMi. 
(Drainage  area,  1.7^  squarr  niilra.] 


Discharge’  In  8ccon(i-f*<‘l.  Kun-ofl. 


Month. 

Maximum. 

1 1 

Minimum.  ^ 

Mean. 

t 

j aen'-feel. 

Sec.-ft.per 
wj.  mile. 

Depth  in 
inches. 

Janoary 

25.500 

205 

2,360 

144.000 

1.36 

1.57 

Febnian* I 

2,150 

1 792  I 

1 1,150 

63. 1N)0 

0.  «if.l 

.69 

March 

21,000 

1,220  ' 

' 5.240 

:s22.noo 

3.01 

3.47 

•Vpril 

7.7(30 

2. 9(0  ^ 

1 4.720 

2H1 . OOO 

2.71 

3.02 

May 

10.800 

3, 930 

10. 700 

658. 0(X) 

6. 15 

7.00 

J uhc 

26.(300 

8,320 

17. 100 

1.020.000 

9. 83 

n.oo 

Jtiiy 

22.400 

8. 180 

16.  .100 

1.000.0(10  1 

9.37  i 

10.80 

An^st 

' 7.900 

1.870 

4.:w) 

264.000  1 

2.47  1 

2.K5 

September 

2,020 

682 

1.120 

(io.roo  ' 

0.644 

.72 

October .# 

682 

m 

516 

31.700  1 

0.297  i 

.34 

Novemlter 

610 

330  1 

1 397 

23.600 

0.228 

,25 

December 

2.230 

3.10 

700 

41.000  J 

0.  402 

. M\ 

The  vettr 

26.600 

2M 

5,380 

3.920.000 

.109 

42  26 

Note.— Values  are  rateel  a*  cxccMcnl:  dischargi’s  for  Septcmi)»*r  to  Dwinlier  are  baseei  on  3 
measurements  which  indicate^  a greap'r  change  in  conditions  of  flow  than  hail  taken  place  in  ten  years 
previously,  but  they  an*  ixdiev^  to  bi*  acviimU*. 

MERCED  RIVER  DRAINAGE  BASIN. 

DESCRIPTION'  OF  BASIN. 

Merced  River  drains  that  jiortion  of  the  western  slope  of  the  Sierra 
Nevada  located  between  Tuolumne  River  on  the  north  and  San 
Joaquin  River  on  the  south.  Its  drainage  area  is  much  less  than  that 
of  Tuolumne  River.  It  has  numerous  tributaries,  several  of  which 
are  of  considerable  size. 

The  topograpliy  of  the  country  in  this  basin  is  similar  to  that  of 
Tuolumne  River,  being  rough  and  broken  in  the  upjier  reaches.  In 
this  basin  is  situated  the  famous  Yosemite  Vallej’,with  its  precipitous 
walls  and  domes  and  great  waterfalls,  which  occur  on  the  main  stream 
and  its  tributarias,  which  discharge  into  the  valley  over  jirecipitous 
cliffs  rising  2,000  to  .3,000  feet  above  the  floor  of  the  valley.  The  for- 
mation is  of  granite,  which  on  the  upper  reaches  of  the  basin  above 
Yosemite  Valley  is  bare,  rising  in  precipitous  peaks  and  donias,  and 
is  smoothly  marked  by  glacial  action.  The  middle  reaches  of  the 
basin  are  \vell  timbered.  The  Mariposa  grove  of  big  trees  is  situated 
in  the  basin  of  the  South  Fork.  The  timber  growth  e.xtends  well 
down  on  the  lower  elevations  to  the  foothills,  where  the  covering  is 
of  brush  and  grass,  used  extensively  for  pasturage.  Numerous  lakes 
are  scattered  over  the  upper  portion  of  the  basin.  The  mean  annual 
precipitation  varies  from  2.5  inches  in  the  foothills  to  60  inches  on 
the  higher  elevations,  where  it  falls  in  the  form  of  snow,  which  melts 
in  the  spring  months,  except  on  the  extreme  higher  mountain  peaks, 
where  it  often  remains  during  the  entire  j’ear.  After  lea^ung  the 
foothills  at  Merced  Falls,  where  the  gaging  station  is  located,  canals 
divert  the  water  for  irrigation  on  lands  along  the  river  bottom  and  in 
San  Joaquin  Valley.  The  surplus  water  during  flood  discharge  enters 
San  Joaquin  River. 
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SURFACE  WATER  SUPPLY,  1900, 


MERCED  RIVER  ABOVE  MERCED  FALLS,  CAL. 

The  measurement  of  Merced  Kiver  was  undertaken  in  response  to 
numerous  requests  from  mining  and  irrigation  interests,  the  midsum- 
mer flow  being  levss  than  the  combined  capacity  of  the  irrigation  and 
power  canals  taking  water  in  the  vicinity  of  Snelling.  The  station 
was  establLshed  April  6,  1901.  It  is  located  1 mile  above  Merced 
Falls.  The  conditions  at  this  station  and  the  bench  marks  are 
described  in  Water-Supply  Paper  No.  177,  page  20.‘1,  where  are  gnYen 
also  references  to  publications  that  contain  data  for  previous  years. 

IHtchargc  mfosurenunls  of  Merced  Rirer  above  Merced  FalU.  Cat.,  in  1906. 


Date.  1 

1 

Hydrographer.  l 

Width. 

Area  of 
section 

Gage 

heigot. 

i DUt- 
charge. 

January  27 1 

February  17 i 

Mareh  31 

Mareli  31 1 

April  1 

April  26 

c.  n.  ixv i 

do ! 

do 1 

do 

- . . .do i 

Feet. 
U3 
! 146 

321 
317 
305 

Sq.ft.  ' 
380 
406 
1,900 
1,8(1U  1 
l,3ti0  1 
7fi0 

‘ Feet. 
9.40 

9.50 
' 14.80 

14.50 
13.20 
11.  42 

See.-ff. 

710 

S33 

12,700 

7.6SD 

а,  000 

5.660 

б. 960 
17,300 
16,  oat 
15.2ftl 
14.900 
4.SB0 

11. cot) 
11.000 
7,270 

6.350 
6,»«> 
4.210 

- 4,040 
1,510 
1.430 

1.350 
917 
322 
145 

16 

r.  n.  u>e ' 

287 

1,140 
1,270  1 

12.  60 

May  27 

301 

1 13. 15 

Mav  28 

353 

2,320 
2,270  1 

16.  40 

May  28 

i 350 

16.20 

May  2S 

' 348 

2,  im  \ 
2, 1(X) 

16.00 

May  28 

347 

15.90 

285 

1^030 

12.  42 

318 

1,640 

14.50 

325 

lj670 

14. 75 

306 

1^240 

13.  48 

do I 

289 

l‘ 140 

13.  .56  1 

July  13 

303  I 

1 1I2IO 

13.68  i 

250  : 

875 

12. 15 

July  21 

do 

247  1 

1 846 

11.85 

do ! 

180 

1 543 

10.38 

180  1 

1 522 

10.30 

180 

527 

10.24  i 
9.85 

168  ! 

428 

do i 

142  i 

292 

8.90 

130 

224 

8.42 

1 

Daily  gage  height,  in  feet,  of  Merced  River  above  .Merced  FalU,  Cal.,  for  ISOti. 


Day. 

' Jan. 

Feb. 

Mar. 

.Apr. 

May 

June. 

July. 

Aug. 

Sept. 

t)ct. 

Nov. 

Dec. 

1 

. . ' 8.  1 

9.0 

10.35 

13  05 

11.35 

12.4 

14.0 

10.35 

9.1 

335 

33 

34 

2 

..  8.  1 

9.0 

10. 15 

12. 15 

11.35 

12. 45 

14.2 

10.5 

9.1 

335 

33 

335 

3 

..  8.05 

9.0 

10.05 

11.7 

n.  75 

12. 05 

14.35 

10.45 

0.0 

34 

33 

3 35 

4 

«.n 

9.0 

11.3 

11.45 

12. 15 

12. 05 

14.35 

10.35 

9.0 

3 4 

33 

33 

5 

..'  8.0 

9.0 

10.7 

11.25 

12.45 

13. 15 

14.3 

10.25 

8.95 

8.43 

35 

3 4 

rt 

8.a5 

9.0 

10.5 

11.0 

12. 75 

12.55 

14. 15 

10. 1.5 

8.9 

34 

37 

3 35 

7 

..  8.05 

9.0 

10.2 

11. 0 

13.0 

12  25 

14.05 

10. 1.5 

&9 

3 35 

355 

8 3 

S 

8.0 

9.0 

10. 15 

10. 85 

13. 15 

12.7 

14.05 

10.  15 

8.9 

34 

35 

335 

9 

8.05 

9.05 

10. 1 

10. 95 

13.2 

13.1 

13.9 

10.  i.t 

8.9 

34 

345 

34 

10 

..  8.15 

9.1 

10.1 

11.25 

13.5 

13.35 

135 

10. 15 

8.8 

34 

34 

35 

11.  

..  8.05 

9.2.5 

10. 15 

11.45 

13.8.5 

13.95 

13. 55 

10.3 

8.8 

8.4 

34 

9 75 

12 

8.-15 

9. 1 

13.25 

11. 15 

13.  35 

14.4 

13.6 

10. 15 

8.  7«’> 

8.3 

34 

11.65 

13 

..  10.55 

9.0 

12.8 

11.05 

12. 75 

14. 05 

13.4 

9 9.5 

8.8 

33 

34 

9.6 

14 

..  13.45 

9. 05 

11,7 

11. 15 

12.  75 

14.0 

13.3 

9.9 

8.75 

8-3 

34 

9.05 

15 

...  10.55 

9. 95 

16.7 

11.  15 

12. 8 

14.05 

J305 

9.8 

8. 75 

8 3 

34 

39 

16 

..  10.3 

9.9 

13.55 

11.3 

12.7 

14.4 

12.8 

9.7.^ 

8.7 

33 

34 

38 

17 

..!  10.8 

9.5 

12.2 

11.35 

12.6 

14.7 

12. 05 

9. 75 

8.7 

33 

3 4 

3 75 

18 

..1  U.sr> 

9.4 

11.5 

11.3 

12. 95 

14. 15 

12.4 

9.05 

8.6 

335 

33 

8.65 

19 

16.9 

9.  75 

11  1 

11.45 

1.3  3 

14.55 

12. 2 

9.8 

8.6 

3.35 

3 4 

3 65 

20 

.-1  11.55 

9.65 

10.85 

11.8 

13.3 

14.8 

11.85 

9.85 

8.5 

8.3 

a4 

365 
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flatly  gagr  height,  in  /eel,  of  Merced  River  above  Merced  Falli,  Cal.,  for  1906—  Cont’d. 


^1 

Z2 

23 

24 
2Tt 


l>ay. 


Jan. 

Keb. 

Mar. 

-\pr. 

May. 

June. 

Jnlv. 

•Vug. 

51ept. 

Oct. 

Nov. 

Dec. 

10. « 

11. 15 

10.85 

11.85 

13.2 

1S.0 

11. 

9. 75 

8.5 

8.3  j 

8.a5 

8.6 

10.  M 

U.2 

U.  15 

12.0 

12.9 

14.0 

n.r,5 

9.55 

8.5 

8.3  1 

8.3 

8.55 

10.7 

11.1 

12.7 

12.5 

14. 4.5 

11.75 

9.45 

8.5 

8.3  I 

8.3 

8.7 

9.A5 

10.  a:> 

14.55 

12.0 

12.3 

14.9 

n.7 

9.3 

8.5 

8.3 

8.3 

8.6 

9.5 

10.  K 

15. 85 

1!.« 

12.25 

14.9 

11.7 

9.2 

8.5 

8.3  1 

8.3 

8.65 

9.5 

10.4.S 

14. 1 

11.4 

13.75 

14.0 

11.6 

9.2 

8.55 

8.3  , 

8.3 

11.5 

9.4 

10.25 

12. 9 

11.45 

13.4 

13. 45 

11.5 

9.1 

8.55 

8.3 

8.3 

11.45 

9.25 

10.7 

12.0 

12. 15 

16.0 

12.85 

11.25 

9.1 

8.  .5 

8.3 

8.3 

11.3 

9.2 

11.55 

11.7 

13.6 

13.0 

11.0 

9. 1 

8.5 

8.3  ' 

K3 

10.35 

9.1 

11.6 

11.5 

12.8 

13.45 

10.8 

9.  t 

K.5 

8.a5  ' 

8.3 

9. 75 

9.0 

H.l 

12.5 

10.7 

0. 1 

8.3 

10.35 

1 


Hatiruj  (ahlfM  for  \frnrd  River  above  Merced  FalU^  Cal. 

JANUARY  I,  190A.  TO  JULY  31,  1906.« 


Ga«»‘ 

Dia-  I 

(•Hgt‘ 

Dis- 

Gage 

Dis- 

Gage 

Dis- 

GttW 

Dis- 

hol^t. 

chargi*.  1 

height 

1 charge. 

height. 

charge. 

height. 

charge. 

height. 

charge.  | 

Feet. 

Sec.-fl. 

Feet. 

' Sec.-tt. 

Fret. 

Sec.~ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.^ft. 

8.00 

90 

9.00 

4^ 

10.00 

1,240 

11. (It) 

2,545 

1800 

6, 630  , 

8.  10 

115 

9.10 

■ 520  ! 

10. 10 

1..H5 

11.20 

2,870 

1820 

7,130 

8-20 

140 

9.20 

580 

10.20 

1,455 

11.40 

3,215 

1840 

7,630 

8.30 

170 

9.30 

<V45 

10.30 

1,570 

ii.ro 

3. 570 

I8  60 

8, 150 

8.  40 

200 

9.  40 

715 

10.40 

1,600 

11. 8t) 

3,915 

18  SO 

8,  CTO 

8.  .50 

235  1 

9.50 

790 

10.50 

1,820 

12.00 

4,:ho 

14.00 

9,200  ! 

8.  GO 

2?5 

9. 00 

870 

10.60 

1,955 

12.20 

4, 755 

15.00 

12,050  . 

8.  70 

315 

9.70 

955 

10.70 

2,005 

12.40 

5,200 

1600 

15,;«» 

8. 9) 

360  1 

9.80 

1 1,015 

10.80 

2.240 

12.  (0 

5,6tV> 

17.00 

18,800  • 

8.00 

410  1 

9.90 

1.140 

10.90 

2.390 

12.80 

6, 140 

\UGUST 

1 TO  DECEMHKK  3,  lOOii.'* 

8.00 

65 

880 

280  ^ 

9.00 

750 

10. 40 

1.510 

11.40 

3, 140 

8.10 

70 

890 

320 

9.70 

H20 

10.50 

l,6TiO 

11.60 

3,  ,520 

8.20 

90 

9.00 

370 

9.80 

800 

10. «» 

1,800 

11.  SO 

3.930  ; 

8.30 

115 

9. 10 

1 425 

9.W 

970 

: 10.70 

1.9W) 

12.00 

4,. 340 

8.  40 

140 

9.20 

' 480 

10.00 

1,060 

10.80 

2, 120 

8.50 

170 

9.30 

510 

10. 10 

1,160 

10.90 

2,280 

8.60 

205 

9.40 

610 

10.20 

1,260 

11.00 

2, 440 

a 70 

240 

9.50 

1 680 
1 

10.  .30 

1,380 

11.20 

2, 7H0 

a This  U Imsed  on  discharge  mcasuremonts  made  during  100.'>'r>Hnd  \n  well  deflnod. 
b This  tabln  is  baaed  on  7 discharge  measuromonts  made  during  August  to  Novombi>r.  und  i» 
wcil  deflrH^i  above  gage  height  8.4  Above  gage  height  12  fe«‘t.  the  laid*'  is  the  same  us  the  pn<vious 

one. 

Monthly  dwrharge  of  Merced  River  above  Merced  Foils,  ('al.,  for  /.W/-. 

[Drainagi*  area.  l.(I*0  square  miles.] 


1 

Dlschargi*  in  w-cond 

Uun-off. 

Month. 

Maximum.  { 

Mintiinim.  | 

Mean. 

Total  in  - 

jxcre-fect.  ISec. 

sq. 

-ft.  per* 
mile.  1 

D<>pth  in 

inches. 

Jmnuar; 

18,400 

IN) 

1,840 

I13.U(N) 

1.09 

1.95 

Febm*ry 

2,870 

4tk5 

l.Ot.0 

SS.iNN) 

.972 

1.01 

March 

I7.S00  ! 

1,290 

28T.000 

4.28 

4.93 

May 1 

6,7»iO  ' 

2. :«) 

3.  .j(X» 

208.  (NX) 

8 21 

8,’)8 

15.  :m 

3.  i:io  1 

6,  .5.30  i 

4lfJ.(N)0 

899 

6. 91 

Jmw 

12.000 

4.860 

8.410  1 

.500.  (N)0 

7. 72 

8.  61 

July 

l0.2tX) 

2. 100 

6.2»4)  : 

:w.5.ooo 

5.74 

c>. 

Aognst 

1.720 

425 

94S 

58.  ;ioo 

.870 

1.00 

September 

425 

170 

2.54 

15.100 

.233 

1 .26 

October 

l.-v5  1 

IG 

122 

7.500 

. 112  1 

1 . 13 

November 

240 

115 

1.85 

H.ajo 

. 124  ' 

' . 14 

December 

i 3,  ii20  1 

1 115 

785 

45.200 

.674 

.78 

The  year 

IS. 400  I 

j ;ii 

2,870 

^ 2,000.000  1 

2.63 

85. 92 

Note.— These  values  are  excellent. 
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SURFACE  WATER  SUPPLY,  1906. 


MERCED  RIVER  I\  YOSEMITE  VALLEY,  CALIFORNIA. 

This  station  was  established  iluly  11,  1904,.  It  is  located  at  the 
wagon  bridge,  near  the  Sentinel  Hotel.  The  conditions  at  this  sta- 
tion and  the  bench  marks  are  described  in  Water-Supply  Paper  No. 
177,  page  201,  where  arc  given  also  references  to  publications  that 
contain  data  for  previous  years. 

Dischanje  measuremfnts  of  Mrrced  River  in  Yosnnite  V'alley,  ('ali/omia^  in  19(Hh 


Dat**.  j 

Hydrographor.  | Width. i 

Ama  of 
section. 

fJacc 

hei^t. 

Dis- 

chargr-. 

\ 

. Feet. 

Sq.ft. 

Feet. 

Sec.-/t. 

Mav24  W.  H.  Clapp.. 

i 95  1 

66H 

&80 

1,760 

NovGmb<*r8. C.  W.  TiicVpr. 

1 "I 

286 

3.30 

50 

Daily  gage  height,  in  feet,  of  Merced  River  in  Yosemite  IWley,  (\ilifomia,/or 


- - — 

- 

Day.  May. 

June. 

JiUy. 

An«. 

Sopt. 

! 

Oct. 

Nov. 

Ihv. 

1...  , 

6.0  1 

9.4 

A2  1 

4.3 

A6 

A3 

a 2 

6.1 

9.5 

ao 

4.3 

A 5 

A3 

A2 

• < 

6.75 

9.8 

e.0 

4.2  , 

1 A6 

A3 

A2 

6.8 

9.5 

A8  1 

4.2 

1 .16 

A4 

A2 

7.4 

9.6 

A7  1 

4.1 

A5 

A 5 

A2 

6.45 

9.5 

.V6  i 

4.1 

A5 

A3 

A2 

6.5  1 

9.6 

5.6 

4.1 

A 6 

A3 

A2 

7.0  i 

9.1  1 

A6 

4.0 

A5 

A3 

A 2 

1 

7.8 

9.1 

A6 

j 4.0 

A5 

A3 

A2 

8.0  ■ 

8.7 

A7  1 

4.0 

A6  . 

A3 

A2 

1 

9.55  1 

1 8.6 

A8 

4.0 

.J 

1 

1 A3 

A2 

9.5  i 

8.8 

A6 

1 a.9 

A4 

A3  . 

9.6  , 

, 9.0 

A4 

3.9 

A5 

A3  . 

9.2 

1 8.8 

53 

1 3.9 

A 4 < 

A3  . 

9.1 

8.3 

A2 

A 9 

A4 

A3  . 

10.0 

8.5 

A 1 

A8 

A4 

A3 

9.5 

8.3 

A1 

3.7 

A3  j 

A3  . 

1 9.2 

7.8 

A4 

1 A7 

A4  1 

A3  .. 

9.8  ! 

A5 

A6 

A3 

A3  . 

9.8 

7.8 

A2 

; A 6 

A3 

A3  . 

1 

lao 

7.7 

4.9 

' A 5 

I 

A3 

1 

A3  . 

1 1 

' 9.9 

7.8  , 

4.8 

A6 

A3  I 

! A3  . 

1 7.00 

9.8 

7.8  1 

4.5 

' A6 

A3 

,X3  . 

1 9.8 

7.8 

4.4 

A6 

' A3  1 

A3  . 

> ' 6.  SO 

10.0 

7.7 

4.4 

A 6 

A3 

A3  . 

6.8 

8.8 

8. 1 

4.4 

A 6 

A3 

A2  . 

6.3 

8.4 

7.4 

4.4 

A5 

A3 

A 2 . 

■ 6.1 

7.8 

7.1 

4.4 

A 5 

A3 

A2  . 

A 7 1 

1 8.0 

6.7 

4.4 

A 5 

A3 

A2  . 

' A7  1 

1 8.4 

A4 

4.3 

A 5 

A2  i 

A2  . 

..  : A7  1 

a 4 1 

4.3 

A2 

1 

1 

1 1 

1 

1 

! 

YOSFMITK  CKKEK  IN  VOSKMITK  VALLEY,  CALIFORNIA. 

Thus  station  was  established  July  9,  1904.  It  is  locateil  at  tlie 
wagon  bridge,  about  one-half  mile  from  Yosemite,  Cal.  The  condi- 
tions at  this  station  and  the  bench  marks  are  described  in  Water-Sup- 
ply Paper  No.  177,  page  20.o,  where  are  given  also  references  to  publi- 
cations tliat  contain  data  for  previous  years. 

No  measurements  were  made  at  this  station  during  1906.  On 
November  12,  with  a gage  height  of  5 feet,  there  was  no  flow  at  the 
section. 
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Daily  gagr  height,  in  feet,  of  Yoaemile  Creek,  in  Yoarmite  Valley,  Cal.,  for  1906. 


D»jr. 


1. 

2. 

3. 

i. 

5. 

6. 

7. 

8. 
9. 
KL 

11. 

12. 

13. 

H. 

I. >. 

l»i. 

17. 

18. 
19. 
•3), 

21. 

22. 

23. 

24. 
2?>. 

»>. 

77 

h', 

29. 

30. 

31. 


I May.  I 


7Ji 
7.  or. 
7.0 

7.0 
H..S 
0.4 

«9.0 

6.0 
6.1 


J line. 

JiUy. 

Aug. 

Sept. 

Oct. 

Nov. 

I Dec. 

1 

6.4  1 

1 9.2 

! 

. 5.8 

5.2 

' 5.0 

•VO 

5.0 

6.5 

9.5 

' 5.7 

5.2 

5.0 

5.0  ' 

5.0 

7.0 

9.4 

1 5.6 

5.1 

5.0 

. 5.0  i 

5.0 

7.1 

9.4 

1 5.6 

5.1 

5.0  1 

1 5.2 

5.0 

7.4 

9.6 

5.6 

5.1 

5.0 

5.1  1 

j 5.0 

7.0 

9.5 

5.5 

5.1 

5.0  1 

i 5.1 

5.0 

6.9 

9.4 

, 5.6 

5.0 

5.0  ' 

' 5.1 

5.0 

7.1 

9.2 

5.5 

5.0 

5.0 

5.0  , 

5.0 

7.9  1 

9.1 

5.4 

5.0 

5.0  1 

1 .5.0  1 

1 5.0 

8.0 

8.8 

5.5 

5.0 

5.0 

5.0 

5.0 

8.9 

8.9 

5.5 

5.0 

5.0 

5.0  1 

' 5.0 

9.8 

8.0 

5.4 

.5-0 

5.0 

5.0  , 

9.4 

8.1 

5.3 

5.0 

5.0 

5.0  i 

8.8 

8.0 

5.4 

5.0 

5.0 

5.0 

8.7 

7.4 

5.4 

5.0 

5.0  1 

1 5.0  ! 

1 1 . 15 

7 •> 

5.3 

5.0 

5.0 

5.0 

9 .3 

7.1 

5.3 

5.0 

5.0  ' 

! 5.0 

9.1 

7.1 

5.3 

5.0 

5.0 

5.0 

9.8 

6.S 

5.3 

5.0 

5.0 

5.0 

9.7 

6.8 

5.3 

5.0 

5.0 

.5.0 

9.9 

6.7 

5.4 

5.0 

5.0 

5.0 

9.9 

6.7 

5.3 

.5.0 

5.0 

5.0 

9.8 

6.6 

.5.2 

5.0 

5.0 

5.0 

9.7 

6.6 

5.2 

.5.0 

.5-0 

5.0 

9.H 

6.7 

5.1 

5.0 

.5.0 

5.0 

L7 

6.9 

.5.1 

5.0 

5.0 

5.0 

7.4 

6 4 

.'..1 

5.0 

5.0 

5.0 

7.4 

6.2 

.'.1 

5,0 

5.0 

5.0 

7.4 

5.9 

5.1 

5 0 

5.0 

5.0 

7.7 

.3.7 

.5.1 

5.0 

4 9 

5.0 

6.0 

5.1 

4.9 

I 


'•  Hrt<*tcwHt«T  from  snow. 


Noth.  — Th«*r»*  was  practioally  no  flow  dftiT  SopU'mln'r  1. 


TENAYA  CREEK  IN  YOSEMITE  VALLEY,  ( ALIFORNIA. 

This  station  wius  established  .luly  11,  liKM.  It  is  located  by  the 
wagon  bridge,  about  2 miles  from  Yosemite,  Cal.  The  condition-s  at 
this  station  and  the  bench  marks  are  de.scribed  in  Water-Supply 
Paper  No.  ] 77,  page  207,  where  are  given  also  references  to  publications 
that  cont&in  data  for  previous  years. 

The  following  measurement  was  made  .bine  1 1.  UlOti.; 

Wifith,44  feel;  area,  176  .“(juarc  (cct:  gaRc  hcighi.  720  : clipchargc.  SO]  sci'oml- 

feet. 


Daily  ga/jc  height,  in  feet.  0/  Tenayn  t'rn 

k in  Vosnnitt' 

\'a(ley.  Col  ./or  lUori. 

Day.  May.  | .lime. 

July. 

Aug. 

Sepl. 

Oet. 

Nov. 

De»-. 

1 . , 

7.1 

4.6 

.3.5 

3 0 

.3.0 

3.0 

7 ‘} 

4 4 

3 4 

3 0 

3.0 

3 0 

7.3 

4.5 

3.4 

3.0 

3.0 

3.0 

7.2 

4 4 

.3.3 

3 0 

3.2 

3.0 

70 

c:) 

3.2 

2.9 

3.2 

3.0 

7.1 

4 4 

3 2 

2 9 

3.1 

3.0 

7.2 

4 4 

3. 1 

2.9 

3.1 

3 0 

7.1 

4 3 

3 0 

2.9 

3.0 

3.0 

7 0 

4 3 

3 0 

2 9 

:t.o 

3 0 

6.7 

4 4 

3 0 

2 9 

3.0 

3.0 

6.6 

4 3 

3.0 

2 9 

.1.0 

3.0 

7.0 

4.2 

2.9 

2 9 

3.0  1. 

7.1  , 

4.2 

3.0 

2.9 

3.0  . 

6,5  1 

4.1 

3.1 

3 0 

3-0  . 
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Iti4  SUliJ-ACK.  WATEK  Sl’PPl.y,  I'KMi. 


I htHy  ga<jf  height,  in  feet , of  Tenaya  Creek  in  Vosemite  Valley,  Cal.,  for  1906- iiaw  W. 

l>ny.  May.  Juna.  ^ July,  j Aug.  j Sept.  tict.  j Nov.  I IHv. 

1« 8.1'  <1.3  4.0  3.0  3.9  3.0  

17 7.8  ti.2  4.0  3.0  2.9  3.0  

n 7.3  ti.  1 3.9  3.0  3.0  3.0  

19  7.1  ti.O  3.8  3.0  2.9  3.0  

20  7. .5  S.8  3.9  3.0  2.9  3.0  

21  7.4  .3.0  3.8  3.0  2.9  3.0  

22  ■ 7.3  A.R  3.8  3.0  2.9  3.0  

23  7.4  3.0  3.8  3.0  3.0  3.0  

24  7.4  3.4  3.7  3.0  2.9  3.0  

23 0.2  7.5  5.5  3.0  3.0  2.9  3.0  . ..  . 

20 0.1  6.1  5.7  3.0  3.0  2.9  3.0 

27  5.9  0.0  5,7  3.5  3.0  3.0  3.0  

28  3,7  6.4  5.2  3.5  3.0  2.9  3.0  

29  5.3  6.6  5.0  3.4  3,0  2.9  3.0  

30  5.5  6.9  4.7  3.4  3.0  3.0  3.0  

31  5.3  4.7  3.4  3.0  


TUOLUMNE  RIVER  DRAINAGE  BASIN. 

DESC'RIITION  OP  BASIN. 

Tuoluiiuie  River  rises  on  the  western  .slope  of  the  Sierra  Nevada  and 
ilrains  the  country  loealed  between  Stanislaus  River  on  the  north  and 
Merced  River  on  the  .south.  It  has  numerous  tributaries,  .several  of 
which  produce  a heav'y  discharfie.  The  country  throughout  this 
basin  is  rough  and  rugged,  especially  along  the  main  river,  which  cuts 
through  solid  granite,  with  high  precipitous  cliffs  on  cither  side. 
Along  this  stream  is  found  some  of  the  grandest  scenery  of  the  .Sierra 
Nevada.  This  stream  drains  the  northern  portion  of  the  Yoseiiiite 
National  Park,  where  is  located  the  (irand  Canyon  of  the  Tuolumne 
and  the  Hetch  lletchy  Valley,  declared  lyy  many  to  e.xceed  the  famed 
Vosemite  ^’alley  in  grandeur  and  beauty.  The  formation  is  of  granite, 
which  on  the  higher  elevations  is  bare  and  glaciated,  often  rising 
thousands  of  feet  in  vertical  cliffs  and  domes.  Along  the  middle 
reaches  of  this  basin  there  is  good  .soil  covering,  with  a heavy  timber 
growth  of  ])ine,  fir,  cedar,  and  other  kindred  trees.  On  the  lower 
reaches  the  covering  is  a heavy  growth  of  brush,  which  dimini.she.s  in 
the  foothills  where  the  stream  enters  the  .San  .Toa(|uin  Valley.  This 
])ortion  of  the  basin  has  a light  soil  covering,  with  gra.ss  growth,  which 
is  used  for  pasturage.  'Phere  are  several  glacial  lakes  throughout  the 
upper  reaches  of  this  basin,  many  of  the  larger  of  which  offer  e.\cej>- 
fional  op|)ortunilies  for  the  construction  of  storage  reservoirs.  There 
are  also  many  reservoir  sites  on  the  main  river.  The  stream  hac  a 
a heavy  fall,  and  the  op])ortunities  for  power  development  are  nu- 
merous. Several  diversions  are  made  above  the  gaging  station, 
which  is  located  at  Lagrange,  where  the  .stream  breaks  from  the  foot- 
hills. 'Phe  preci])itation  on  the  upper  half  of  this  basin  falls  in  the 
form  of  snow,  a greater  portion  of  which  disap|>ears  in  the  spring 
months,  but  on  the  higher  elevations  much  remains  until  late  in  the 
.summer.  'Phe  mean  annual  rainfall  varies  from  about  30  inches  on 
the  lower  foothills  to  about  GO  inches  on  the  higher  elevations.  | 
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SAX  JOAQl’IX  RlVKli  BASIN.  1(>5 

TUOM'MXK  KIVEK  AT  I.A  (iKAXCiE,  CAL. 

This  station  was  cstahlisliccl  .\uj;ust  2H,  It  is  located  at  the 

wa<ion  hridjje,  in  the  town  of  La  (iranj'e.  It  is  helow  the  hij^h  dam, 
wliere  tlie  diversions  are  made  hy  tlie  Turlock  and  Modesto  canals, 
and  al.so  helow  tiie  head  of  the  canal  of  the  La  (iranj;e  Ditcli  and 
Hydraulic  Miniii};  ('ompany,  wliich  diverts  water  from  the  left  hank 
of  tlie  river  above  t’.ie  dam.  The  conditions  at  this  station  and  tlie 
bench  marks  are  described  in  Water-»Sup|)ly  Paper  No.  177,  pa«:e  201), 
where  are  oiven  also  references  to  publications  that  contain  data  for 
previous  years. 

hini'hinjt  mt'tmiTf  uu'ntft  oj  Tuolumn*-  lihrr  at  Im  (irnntj* . f'nl..  tn  JUOfi. 


Ilytiro^rruphtT. 


Frliniary  (*.  !I.  

Marrh29 U.  8.  lUwli-y 

April  do 

Muy  15 n.  L<t* 

May  25 \V,  Sawyer . 

May  2« do ' 

June  4 .do 

Jum*  H '..do 

June  21 tio 

June  29 do 

Julv  3 do 

July  II tlo 

JiUv  21 do 

Julv  31. do 

Aiipiisi  3 do 

Vupust  0 do I 

A'JTtiM  20 \V.  F.  Martin 

No.ffnlier  21 .<lo i 


width. 

An*a  of 

(latp' 

Di»< 

w'otion. 

height. 

charge 

Ftft. 

Sg.  ft. 

Ftft. 

Sfc.~fl. 

314 

1 . :uio 

80 

1.870 

342 

2.0(4) 

7.71 

0.220 

337 

2.  (XXI 

7.52 

5.710 

34S 

2.5.')0 

K 80 

11,000 

m 

2.140 

S.  18 

7.700 

370 

2.970 

1(1  4.5  , 

1.5. 'WO 

34^ 

2.  -VX) 

9.  11  ' 

11,100 

:iKn 

2.810 

la  10 

14.800 

:th4 

3.U50 

10  54 

17. (MX) 

342 

2.. 3(4) 

K i 'a  , 

9. 7.50 

370 

3.(XO 

10  70  1 

IH.iWO 

■Miti 

2.010 

9.  (K) 

ll.SOO 

340 

2.230 

K.22 

8.. 570 

:m 

1.790 

a so 

4. 1.50 

;i2»* 

1 . ;580 

0 20 

2. 700 

3*20 

1.440 

.5.  78 

1.890 

MH 

1 . 3t4) 

5.  4:1 

i.;i80 

•*>js 

9K.3 

4.  2«  . 

197 

Daily  gaye  bright,  in  jr*t.  nj  Taolnunu  Hivrr  at  La  (irangr.  ('al..Jar  juua. 


r)ay. 

j Jiiii. 

Felt. 

Mur. 

Apr. 

May. 

J line. 

.Inly. 

.8ept. 

Ofl. 

Nov. 

Dee. 

1 

^ 4.2 

iSA 

50 

8.  15 

7. 1 

8.3 

9.  8 

(k  4 

45 

If, , 

4 1 

4 2 

2 

...  4.  1 

4 9 

59 

K t 

7.3 

8.  25 

10.  4 

0.  2.5 

a 45 

a f j 

4 1 

42 

3.  . 

. 40 

4 8 

5 1 

7.  8.5 

7.5 

S.  55 

IQ  (5 

(i.3 

a 45 

a f 

4 1 

4 2 

4.  . 

. 4 0 

4 K 

5 3 

7.3 

7.  75 

9.  1 

10.0 

(k  1 

a 45 

a f 1 

4 1 

4 3 

.5 

. . 40 

48 

(i.2 

7-  05 

5 4 

9.  a5 

10.  3 

•'’i.  9.5 

a 45 

a 45 ' 

48 

4:» 

(>. 

...  3.  7 

48 

(i.2 

7.55 

9.  7 

8..V. 

m.  2.5 

.5.  9 

:i  45 

af  ! 

4 0 

4 4 

1 . . . . 

a 75 

4 75 

5 1 

7.  55 

9.  45 

8 1 

10.  05 

.8  9 

a 45 

a 45 

4 55 

4 4 

.8 

....  ;i  7 

48 

5 1 

7.  1 

9.  25 

8 2.5 

10.  1 

.5.  9 

a 45 

a 45 

435 

43 

9 

a 3 

4 85 

5 3 

7.  15 

9.  ( . 

8 9 

9.  85 

.5.  55 

a4 

a 8 

4 4 

19 

in 

a 3 

4'J5 

(i  4 

7.  45 

9.8 

9.  5 

9.  1 

•V  V.t 

ao 

a 85 

4 4 

4 (s5 

11.... 

as 

5 5 

(k  .55 

7.  (■» 

15  15 

10.2 

9.  2 

.8  9 

ao 

a a'.  ^ 

4. 15 

7.  S 

12. 

a 4 

5 0 

9.7 

7.  4.5 

9.  25 

159 

9.3 

.5.  9 

ao 

a 9 

415 

7.2 

13. 

ti.  45 

4 8.5 

?.» 

7.3 

.8.8 

11.0 

9.  (k5 

fx  7f> 

a 0 

a 9 1 

4:i5 

rx  5 

14. 

....  K.2 

.5  1 

7. 5 

7. 1 

8.75 

9.  9 

9.5 

5,  7 

:io 

a 9 , 

4 0 

155 

15.. 

. . 11  75 

o.;i5 

II.  4 

7.  :*5 

\ 8 

9.  0 

9.  1 

.X  5 

ao 

;i  9 

4 8 

4 9 

It. 

. . 0.0 

tiO 

9.  1 

7.  45 

8.  4 

15  05 

8 8 

5 4 

a 0 

4 0 

4 3 

4 K 

17. 

...  (19 

5 55 

a M 1 

(.  •>.> 

8,  :i 

15  8 

87 

7x  :t5 

ao 

a 9 

4 3.5 

4 8 

1“. 

. . . , m 55 

5 0 

(k  (>5  • 

7.  (i 

\ 7.5 

9.  (• 

8 :e> 

.5.3 

ao 

3. 9 j 

4.  .15 

4 75 

1*'. 

ll.tt.5 

57 

5 tk5  , 

77TT) 

9.  4 

15  2 

8 3 

'x  3 

ao 

a 9 

4 15 

4 75 

....  7. 3 

(k  45 

5 8.5  ■ 

7.  8 

9.  45 

1(L  4.5 

8 1 

«x  4 

au 

19 

4:i5 

4 75 

21. 

ti  7 

7.2 

5 75  1 

8.  0 

■ 9.0 

15  5 

8 3 

.5.  4 

ao 

4 2 

43 

4 75 

22., 

(i.  3 

5 85 

Ik 

50 

8.  7 

15  45 

8 05 

5.  7 

ao 

4.2  1 

4 2 

4 75 

23. 

5. 9 

54 

7.8 

9.  0 

8.  JiP  to.  3 

8 2 

.5.  0 

a 55 

a .8  • • 

4 2.5 

4 8 

24.  . 

5 5 

5 25 

li  45 

8.  45 

8.0 

15  15 

8 2 

«x  :vt 

a 0.5 

4 1 

4 3 

49 

25. 

. . 5.  a5 

53 

11.3 

7.  0 

.8.0 

15  1 

8 5 

.'X  2 

a 05 

4.  15  ' 

4 2 

.5.  :i5 

%, 

...  a4 

525 

15  55  ' 

7.3 

9.0 

9.9 

8 0 

a 0 

.155 

4 1 

42 

7.  4 

525 

50 

7.9 

7.  :i5 

9.5 

9.0 

7.9 

a 5 

a 0.5 

4 1 

4 15 

7.  3 

28. 

..  . .5  2 

7.  9 

t.  .'>•> 

15  4 

8 ;i5 

7.  0 

a 45 

a 05 

4.  1 

4 15 

0..S 

29. 

5 0 

7.  0.5 

7.  4 

9.  1 

8 ( ■> 

7.2 

a 45 

a 05 

4.  1 

a 3 

tx  1 

30. . 

4 95 

5 4 

7.  1.5 

K 4 

9.  2 

( k .H 

:i  45 

a 55 

a 1 

4 15 

J.  f 

31... 

15  2 

K 2 

a 45 

4 1 



5 45 
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SURFACK  WATER  SUPPLY,  1JK)6. 


Hating  table  for  Tuolumne  Rierr  at  La  Grangt\  Cal.,  for  1906. 


Ga^o  Di9-  (iaKip  I>>A- 
hoight.  chargf.  ^ h<*ight.  j »-harpi*. 


Oagr  j 

1 Di»-  '■ 

height. 

charge. 

Feel. 

Sec.-/I.  ' 

3.00 

0 

3.10 

I 

3.20 

5 

3.30 

10 

3. 40 

20 

3.50 

.10 

3.  t;o 

40 

3.‘70 

55  ' 

3.80 

3.W 

i 

W 1 

Gage  I Dis- 

>ifight.  I dmrgiv 

Feel.  I Sec.-ft. 
•1.00  ; m 

4. 10  145 

4.20  IW) 

4.30  220 

4. 40  270 

4.50  I :m 

4.00  400 

4. 70  4>^0 

4.h0  570 

4.1HI  070 


Feet. 

Sec.-ft. 

5.00 

780 

5.10 

'.K)0 

5.20 

1.030 

5.;w 

l.UX) 

5.40  1 

' \.,m 

5.  .50 

1 1,440 

5. 60 

l.5i0 

5. 70 

; 1.750 

,5.80 

1,910 

,5.W) 

2.0K0 

Feet,  Sec.-ft.  | 

0.00  2.2fO  ' 

6.20  2.6T0 

0.40  3,0i0 

6. (i0  3.530 

O.KO  4,000 

7.0CJ  4,500 

7.20  5.020 

7.40  5,570 

7. «'  I 6.  MU 
7.80  * G.750 


Gagf*  Dia-  I 

lidgUt.  chHfp'. 


Feet.  Sec.-ft. 

8.00  7.380  I 

8.20  H.oa 

8.  40  8, 700 

8.00  9,300 
8.80  , lO.OfiO 

9.00  ! 10.810  I 
lO.lMJ  I M,610  , 

j 11.(8)  1 18,610  • 


Not£.— This  tabic  is  bufutl  on  18  dischiii^^*  im'HKurcincnts  mndn  fliiring  I93(’>  and  earlier  low  wal>*r 
ineHSureni4>nts,  and  Is  well  lieflned. 


.Monthly  dlHcfMrge  of  Tuolumne  Hirer  at  La  (rrange.  ('ill.,  for  1906. 
fl)rainagi>  arpa.  sqtmn'  miles.] 


Month. 


January 

Febman.'.  . 
March.,* — .. 

April 

May 

June 

July 

August 

Septemlier 

Octol>er 

Novenil>er 

neoeml)er 

The  year 


Discharge  in  »'oond’ 

•f«'t. 

Run-ofT. 

Total  in  ; 

: _ 

• — 

- ~l 

Ma.timiim. 

^ Miiilimim. 

Mean. 

acrc-fppi. 

Sec.-fl  wr 
s<j.  mile. 

Depth  In 
inches. 

21.400  ! 

55 

2,860  j 

176.000 

1.91 

5.:oo 

i.no 

2,180  1 

121.000 

l.V. 

1.51 

24.400 

2.320 

7.180  ' 

441.000  I 

1 A79 

552 

n.300  : 

4.730 

6.500  , 

387.000  1 

1 ii1 

10,800  I 

,5.510 

11.100 

682.000 

7.40 

K57 

19.(100 

8.040 

13.900 

827.000 

9.27 

1034 

18.200  1 

4.. 530 

11. 600 

713.000 

7.73 

8 91 

4.0(0  ! 

' 770 

2.220 

136.000 

1.48 

L71 

831  1 

1 288 

470 

i 28.000 

.313 

.IS 

:107 

1 70 

216 

! 13.  .100 

. 144 

.17 

570  1 

1 10 

2i3 

! 14.  .500 

. 162 

.18 

6.750 

90 

1.470 

90.400 

.980 

L13 

24. 400 

10 

4.990 

: 3. 6.30.  (XI) 

i 

a. 33 

i'L» 

Noth.— Tht**'  disc'hargi'.s  include  those  of  Modesto  and  Turlock  canals.  Valia*s  an-  exoi'lleni,  except 
those  for  MorJesto  canal  for  Apr*l.  tV'pteniU'r,  and  OcUds-r.  which  an'  elH.*«s»*d  as  good,  on  aewnmt  of 
the  lack  of  measurements  of  the  eanal  at  low  .stages. 


MODESTO  (’ANAL  AT  l.A  UUAN(iK,  UAL. 

'I'lic  Modesto  <-iiniil  is  tlie  ])roj)erty  of  the  Modesto  irrijiation  district. 
Tlie  water  is  diverted  from  tlie  rij^ht  side  of  Tuolumne  River  at  the 
l.a  (iran>re  dam.  Tliis  eanal  was  desiinied  to  carry  6(i()  second-feet  anil 
to  irrii;ate  land  in  the  vicinity  of  Modesto,  Stanislaus  ('ounty,  ('al. 
Tlie  ])rinei])al  part  of  the  construetion  work  was  done  on  this  canal 
prior  to  1.SD2,  hut  on  account  of  litijration  the  canal  was  not  completed 
until  April.  IhOIt. 

Information  iu  ref^ard  to  this  station  is  contained  in  Water-Sujiply 
Papers  Nos.  100,  l.'54,and  177  of  the  United  States Geolofrieal  Survey. 

Durinj;  1(H)(>  gagin^s  were  made  about  .'iOO  feet  lielow  the  intake  al 
the  l.a  Grange  dam.  The  canal  at  this  point  has  a concrete  section, 
the  width  being  20.2  feet  at  the  bottom  and  the  walks  having  a hatter 
of  about  1 to  outward.  The  floor  of  the  canal  is  practically  a plain 
surface,  hut  the  left  side  is  0.26  foot  lower  tlum  the  right  side,  where 
the  liighest  velocity  occurs.  Measurement.s  were  made  from  the  upper 
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side  of  a plank  footbridge.  The  gage  is  an  iron  bar  IJ  by  i inches, 
graduated  into  feet  and  tenths  and  placed  in  a concrete  well  on  the 
left  side  of  the  canal  about  400  feet  above  the  gaging  station.  The 
well  is  connected  to  the  canal  by  means  of  a small  pipe  from  the 
bottom  at  right  angles  to  the  canal  wall. 


JHsrharye  nwniitnmnmU  of  ModcAto  canal  at  Jxi  (hanQe^  ('at.,  in  l(KXy. 


T>at4‘. 


IfydroKTHph^T. 


WUith.; 


Area  of  I (iagi‘ 
section.  height 


Dls- 

I'hargc, 


May  Iti 

Jmie  5 

June  5 

June  M 

June  

June  29 

July  2 

July  11 

July  19 

August  6 

Septemijcr  5 


C.  n.  Lee 

W.  r.  Sawver 

ilo....'. 

do 

do 

do 

do 

do 

do 

Sawyer  and  Martin. 
W.  F.  Martin 


Feet,  1 

Sq.ft. 

Feet. 

Sec. -ft. 

22  ' 

2,  HO 

21  1 

43 

2. 11 

:W2 

21  i 

:«( 

1.91 

257 

21  1 

I 

2.79 

:m 

21  ■ 

2.70 

412 

22 

70 

2. 66  1 

1 :«7 

21 

liU 

2.60  ! 

! :«0 

21 

70 

2.  tiO 

3X3 

21 

IkS 

2.52 

370 

21 

[ 

2.46 

3ti2 

21 

4d  1 

1.70 

250 

Daily  yage  height,  in  fret,  of  .\fo<leHto  canal  at  La  Grange,  ('al.,for  I90f}. 


Day. 

j Mar.  1 .\pr. 

May. 

June. 

July.  Aug. 

Sept. 

Oct. 

1 

1 

2.4 

0.2 

2.6  2.5 

2.25 

0.85 

2 ■ [. 

2.5 

.85 

2.6  2.45 

1.95 

.85 

i . : : ■ 

2.6 

l.l 

2.6  2.45 

1.8 

.85 

4 

2.5 

1.5 

2.6  2.46 

1.6 

.85 

h 1 

2.6.1 

1.9 

2.55  2.45 

6 

• 

i 

2.8 

2.2 

2.6  2.5 

1.6 

.85 

7 

2.8 

2.6 

2.65  2.5 

1.55 

.85 

« 

2.8 

2.7 

2.«  2.5 

1.55 

.8 

9 

1.4 

2.8 

2.85 

2.  .55  2.45 

1.5 

.9 

10 

2. 0 

2.8 

2.7,5 

2.  ,55  1.85 

1.35 

.95 

U... 

2. 0 

2.8 

2.5 

2. 6 

1.45 

12 

1.95 

2.8 

2.5 

2.6  

1.45 

.85 

13 

1..5  , 2.A5 

2.8 

2.5 

2.6  

1.4 

.9 

14 

.65  2. 3 

2.8 

1.05 

2. 6 

1.25 

1.5 

1.15  2..1 

2.8 

2.6 

2.6 

1.35 

16 

1.5  2.35 

2.8 

2..V> 

2. 6 

1.35 

1.0 

17 

1.7  2.3 

2.8 

2.5 

2.6  1 

1.3 

1.0 

!«.... 

I.H  2.3 

2.8 

2.5 

2. 5 

1.2 

.95 

19 

2.0  2.3 

2.8 

2.6 

2. 5 

1. 15 

.95 

20..  . 

...| 2.4 

2.8 

2.6 

2.45  

I.OS 

.95 

21 

2.8 

2.6 

2.1  1 

1.05 

22 

2.8 

2. 6 

2,5  

1.0 

2.6  • 

2.5 

.5  1 

I .95  

2.6 

2.5 

1.3 

.95  

2.55 

1.9 

1.0  

2. 55 

2. 5 , 

2. 1 

1.0  

2.6 

2.5 

2.2  1 

1 .95  

2.45  . 

2.6 

2.5 

1.95 

.9  • 

1 2.5 

3.65 

2. 5 

1.95  1 

.85  ■ 

2. 5 

1.9 

r 

_ I 

1 

Note.— Ko  gage  height  rec'ord  was  kept  April  22  to  2S.  Discltarges  have  ‘oeen  interpolated, 
canal  was  dry  on  other  days  on  which  the  gage  was  not  read. 


The 
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Sl^RFAt'K  WATER  SUPPLY,  PXHi. 


Italhuj  tahU  Jar  Modr^ta  vnmd  at  I.u  Grangv,  ('aL,far  lUfHi. 


(lagc 

Dia- 

1 Gag.. 

Dis- 

dii^' 

Di.H- 

Gage  1 

I>is-  1 

(Jjigp 

Dis-  1 

hcl^it. 

chargn. 

||h«Mght. 

charge. 

height. 

rharge. 

height. ' 

' charge. 

height. 

charg’.  1 

Feet. 

Sec.dt. 

• Fret. 

Sec.^f. 

Feet. 

8rc.‘/t. 

1 , 1 
beet. 

' Sec.gi.  ! 

1 Feet. 

Sec-dl. 

0.50 

90 

150 

1 1.70 

238 

2.30 

.328 

; 2.90 

ds 

0.  GO 

100 

11 

1.20 

109 

1.80 

253 

2.40 

.344 

1 300 

445 

. 0.70 

110 

11  i.;» 

1S2 

1.90 

2G8 

2.50 

:u30  ! 

aw 

i 120 

' 1.40 

19G 

2.00 

2S3 

•im 

377  1 

o.yn 

131 

1.50 

210 

2. 10 

29H 

2.70 

.394  ! 

i.on 

14.3 

1. 60 

224 

2.20 

313 

2.80 

411 

Nt)TE.— This  table  Is  laised  mi  11  <llMimrgo  moasurcments  inadodunne  IJMlti.and  Is  w»*U  defined  betwem 
heights  1.7  fe«‘l  and  2.H  feel.  Dtwharges  have  been  iiu'lude<|  with  those  of  Tuolumne  River,  page  — . 
The  total  discharge  of  the  eanal  for  l!K)ii  wa.v  Uk'.flOO  Hcn‘-fiH*t. 


TURT.OC’K  CANAL  AT  LA  (iHANitK,  CAL. 


The  Turlock  canal,  the  proj)erty  *>f  the  Turlock  irrigation  district, 
takes  water  from  the  left  hank  of  Tuolumne  Kiver  at  the  La  Grange 
dam.  This  canal  was  designed  to  carrj’  1,500  second-feet  and  to 
irrigate  a large  area  of  fertile  land  in  the  vicinity  of  Turlock  and  Ceres. 
Stani-slaus  Count}',  Cal. 

During  1898  water  was  first  turned  into  the  canal  in  small  quanti- 
ties and  used  for  puddling  the  banks.  A record  of  the  gage  height 
has  been  kept  since  July,  1899.  The  conditions  at  this  station  ar® 
de.scribed  in  Water-Supply  Paper  No.  177,  page  214,  where  are  given 
also  references  to  publications  that  contain  data  for  previous  years. 


Discharge  ‘mfosuremmU  of  Turlock  cqtwI  at  La  Orange,  CaL,  in  lOOd. 


II  ydrographer. 


May  1(> (*.  II.  I>*o 

May  24 W.  C.  Sawyer 

May  29 do 

May  29 do 

May  21* <b> 

May  29 dt> 

May  29 ..do 

May  29 do 

May  'W tlo 

May  :«) do 

.Turic  7 tlo 

.July  2 dti 

JulV  19 do 

July  21 ..'io 

August  G SawverHiul  Mtirliii. 

August  20 W.  F.  Marlin 

S^'ptcmlnT  do 


Jan. 


1 .*>.2.'» 

2 .'i.G 

;i .I.G 

A .'i.G 

.'i .).T 

I. Ti~ 

s! '"‘i.’aV 

9 2.  (IT)  S.Tii 

10 2.GT>  4.G.’> 


.\pr.  May. 


.1.2.a 

3.2‘> 

2.9 

2.4 

2.0 

2.0 

2.0 

2.0 


2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 


4.5 
4 1 
4 4 
5.4 
5.35 

5.35 

5.35 

5.35 

5.35 

5.fi 


\vi.4*k  Area  of  ' Gage 
action.  1 hoighl. 

Dis- 

chargi'. 

Fret 

Sq.ft.  Feet. 

See.-fi. 

20 

110 

5. .55 

573 

20 

113 

5.75 

fiOI 

20 

■26 

1.30 

46 

20 

40 

2.05 

109 

20 

.58 

2.97 

214 

20 

.58 

2.97 

218 

20 

74 

3.75 

205 

20 

92 

4.70 

430 

20 

ia5 

5.35 

523 

20 

118 

6.02 

C27 

20 

lOH 

5.50 

551 

20 

115 

6.02 

tS4 

20 

98 

5.02 

20 

21 

1.08 

30 

20 

120 

6. 10 

tM) 

20 

120  1 

6. 10 

fiOii 

20 

"1 

4.4(i 

423 

'ji  Cranye.  ('nl..Jnr  I90li. 

itinc. 

July.  1 .-\ug. 

I Sept. 

oci. 

5.0 

- i 

n.a5  6.05 

5.05 

2.6 

5.0 

6.05  6.05 

5.25 

2.4 

.5.0 

6.a5  6. 05 

4.1 

2.4 

5.0 

6.0  6.a5 

4.35 

2 4 

6.6 

6.05  6.05 

4.4 

2.4 

5.5 

6.05  6.0 

4.3 

2.4 

5.5 

6.05  6.05 

4.35 

2.35 

5. 65 

6.06  6.05 

4.2 

2.3 

5.75 

5.75 


G.a5 

«.a5 


6.05 

6.05 


4.05 

3.75 
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Ihiily  yiuft'  hfUjht,  in/cely  vf  Turiorh  vaiwl  al  La  (irntiy4\  Cal.,  for  luoti — 


Hay. 

Jan. 

Feb. 

Mar. 

Vpr. 

May. 

June. 

.Inly. 

Aiik. 

C8*t. 

11.. 

5.7 

5.6 

5.8 

3.9 

12. . 

2.7 

5.9 

2.5 

5.6 

5.K 

6.05 

3.9  ..  .. 

13.. 

•>  7 

5.1 

2.0 

5.6 

5.8 

6.0.5  • 

6.05 

3.8  

14. 

2.fi 

4.55 

2.5 

5.6 

5.8 

6.a5 

3.4 

15.  . 

2.5 

5.1 

2.S 

5.6 

5.5 

6.05 

6.0.5 

3.5  

16. . 

2. 5.'. 

5.4 

2.5 

5.6 

6.0 

6.a5 

6.05 

3.4 

17.. 

2.li 

2.25 

2.5 

6.0 

6.05 

6.05 

3.4 

IM. . 

2.1 

2.5 

5.« 

6.0 

6.05 

6.05 

3.0 

19. . 

2.5 

3.0 

2.5 

5.6 

6.0 

5.08 

3.05 

-*0. 

3.7 

2.5 

5.6 

6.a5 

6.05 

2. 85 

21.. 

•»  : 

3.75 

0. 75 

2.0 

6.0 

6.05 

6.05 

2.8'i  

'*‘1 

9 7 

4.0 

2.0 

2.6 

5.K 

6.0 

6.a5 

0.0 

2.75  

23. . 

2.H 

4.0 

1.25 

2.6 

5.8 

6.0 

6.05 

0.0 

2.75  

24. 

2.4 

3.2 

2.6 

5.85 

6.0 

6.05 

5.02 

2.7  

25. . 

0.5 

3.5 

2.6 

5,05 

6.a5 

6.ft5 

5.02 

2.7 

2li. 

1.7 

3.5 

3.15 

5.9 

6.0 

6.a5 

5.45 

**  7." 

■J7 

3.7 

3.5 

3.6 

4,7 

6.a5 

6.05 

5.87 

2.75  

is. . 

3.9 

3.5 

5 7 

6.a5 

6.C5 

5.04 

2.7 

29. 

3.9 

3.6 

5. 45 

O.M 

5.C5 

2.6 

m.. 

...  5.1 

4,0 

5.6 

6.05 

6.C5 

5. 15 

tf 

31. 

5. 1 

5.3 

6.a5 

5.00 

1 

Stm:.—  Th«*  cnnat  whs  «!ry  on  days  wh«*n  thi*  g»K»'  was  not  n*ad. 


Rating  tabU/or  Turlocl'  canal  at  La  Orange,  Cal.,  for  19(m. 


Dis- 

Dis- 

Uiige 

Di»- 

Oag<* 

Dis- 

tiaKi* 

Din- 

height. 

cliargc. 

1 hcl^t. 

charge. 

. height. 

charge. 

height. 

chHfgt»- 

height. 

ch«rg»*. 

Pert. 

Sfc.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Pert. 

Src.‘ft.  i 

Feel. 

See.-ft. 

O.EO 

4 

• 1.50 

58 

2.50 

156 

150 

274 

5.00 

478 

«.  TiO 

6 

l.M 

67 

2.C0 

167 

IGO 

287 

.5.20 

508  , 

0.70 

10 

1.70 

76 

2.70 

178 

170 

:wo  1 

5.10 

.538  j 

0.80 

14 

l.«) 

85 

2.  HO 

189 

ISO 

313 

5.60 

568  1 

aoo 

19 

1.90 

94 

2,90 

201 

190 

.126  1 

5.80 

.^S 

1.00 

>5 

2.00 

104 

3.00 

213 

4.00 

339  1 

6.00 

628 

1. 10 

31 

2. 10 

114 

3.10 

225 

4.20 

365 

1.20 

37 

2.20 

121 

120 

237 

4.  40 

392 

1.30 

44 

2.  .30 

134 

1.30 

249 

4. 60 

420 

1.40 

51 

; 2.40 

145 

140 

261 

4.  SO 

448 

Note. — This  tahlo  is  Jiasod  on  17  dischargr  nirasiirpnieiits  mudp  during  ami  is  woU  <1o1\iich1  at»ove 

gage  heights  1 foot.  Discharges  have  lsH*n  irulud<Hl  with  those  for  Tuolumne  River,  p — . The  total 
aLscharge  of  the  canal  for  wa.s  2tri.0r)0  aen‘-h*el 


STANISLAUS  RIVER  DRAINAGE  BASIN. 


DKSriMDTIOX  OF  BASIN. 

Stanislaus  River  drains  a |)(>rtion  of  the  western  slope  of  the  Sierra 
Nevada  and  heads  well  haek  on  the  erest,  at  elevations  of  from  10,000 
to  12,000  feet.  It  drains  the  country  between  the  basins  of  Mokel- 
unine  River  on  the  north  and  Tuolumne  River  on  the  south,  and 
flows  in  a general  southwesterly  direction,  entering  San  Joaquin  River 
23  miles  above  Stix-kton.  In  the  upper  reaches  of  the  l)asin  it  has 
many  tributaries,  which  have  their  source  in  numerous  small 
glacial  lakes.  The  topography  is  rough  and  broken,  with  high  moun- 
tain |)eaks.  The  formation  is  of  granite,  which  is  bare  and  destitute 
of  timber  growth  above  an  elevation  of  8,000  feet,  except  where 
small  glacial  lakes  and  moraines  occur.  In  the  middle  reaches  of  the 
basin  there  is  good  soil  covering  and  a heavy  growth  of  timber.  In 
this  basin  is  situated  the  Calaveras  grove  of  big  trees  (Sequoia  (jigan- 
tea),  for  which  the  Sierra  Nevada  is  famous.  This  is  the  most  north- 
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erly  <>f  tlu>  proves  of  these  trees  which  extend  as  far  south  as  the 
Kern  River  basin.  Tlie  mean  annual  rainfall  for  the  hasin  is  about  50 
inches.  The  pn‘ci|)itation  falls  chiefly  in  the  form  of  snow  on  the 
hipher  elevations,  n-maininp  well  into  the  summer  montlis.  Mininp 
operations  have  been  carried  on  extensively  in  this  basin,  and  many 
canals  have  been  taken  out  of  the  river,  all  of  which  dischai^c  into 
the  river  apain.  The  canal  of  the  Stanislaus  Water  Company  tlivert* 
water  8 mih*s  above  Kniphts  Kerry  and  is  us«‘d  to  irripate  land 
between  Kniphts  KerrA'  and  Stockton.  A gapinp  station  is  main- 
tained on  this  canal  to  determine  its  discharpe. 


.sTA.\isi,Ai  s kivf:r  at  knkjiits  fkrry,  cal. 


A station  was  first  established  on  this  river  on  May  3,  1S95,  at  the 
railroad  bridpe  one-half  mile  north  of  Oakdale.  On  July  30,  1S9S,  a 
cable  was  placed  1 ,000  feet  below  the  railroad  bridpe.  This  station 
was  u.sed  until  Kebruary  10,  1901. 

The  station  at  Kniphts  Feriy  was  established  May  19,  1903.  It  is 
located  200  feet  from  the  post-oflice  at  Kniphts  KerrA'.  The  condi- 
tions at  this  station  and  the  bench  marks  are  described  in  AVater 
Supply  Paper  No.  177,  jiape  217,  where  are  piven  also  references  to 
publications  that  contain  data  for  previous  years. 


huiharije  mea-iuremt-nlt  nf  Slani»laii»  Kii  rr  u(  Kmi/htt  Ferry,  ('al.,  in 


Date. 

Hyiln^rujihtT. 

Width. 

Feft. 

Fi'bmun' 

1-.  11.  L-.- 

194 

March  .. 

U.  S.  lUwh'v.. 

221 

April  . . 

.tlo .. 

330 

April  . . 

Mawlt-v  and  omrnm  

225 

April  :U). 

»i.  fKlnuii. . 

213 

Mav  ;i. 

..dn 

368 

Mav  A 

d«. 

297 

Mav  7.. 

do 

333 

Mav  10. 

.do.. 

339 

Mav  lA. 

.do...  . 

295 

Mav  lA. 

' ‘ roiii  and 

295 

Mav  -JJ. 

• i A.  Mv| r«t:ii  ... 

274 

Mav 

\v  C.Sa\v\«f 

297 

luiu*  J 

li.  \.  (iHtroMi 

245 

Iona  A . 

do.  . . 

304 

liinr  11. 

-do. 

345 

tiinu  IJ. 

-do 

347 

hini>  Id. 

do 

348 

Iiinr  lA. 

\\  <■  .Siiu'vor 

328 

.1  IllH'  . 

' i .\ . 0-.1  roMi  - 

291 

Iiliif  ^t. 

W r .S*t\v\«r.. 

287 

luiflM. 

.\  UsIrtUM. 

242 

-Illlv  10  . - 

\\  r .‘Huuvr. 

241 

llllvll 

*•  \ nstrom 

245 

luiv  ir  .. 

.do 

212 

Illlv 

.do 

194 

.luly2A... 

.do 

198 

Illlv  2^ 

.do  . 

1K5 

Illlv  AO. 

.tlo. 

109 

\lJgliNt  1 . . 

160 

Nu^iist  0. . 

.do.. 

153 

AllKilxl  hi.. 

...do.. 

140 

Aiigii.'it  27. . . 

...do. 

131 

Si-pifinlar  A. . . 

\\  . f . Marlin 

12H 

.SoptPinlK-rO  .. 

li.  OHirom 

128 

Scph'iiila-r  is. . 

do 

121 

S»*plftnl*rr2s. 

....«|o 

118 

. ..do 

114 

.«)(l 

113 

.S’ovcmlKir  Zi. 

W.  F-  .Marim 

125 

■V 

Arp*  of 
•rction. 

o«» 

brl^t. 

Di»- 

charge. 

SyJI. 

FeH. 

Sfc.-A. 

793 

9.20 

t7« 

989 

ias7 

X980 

1.030 

laoo 

4.370 

1,040 

10.43 

4.560 

980 

10.00 

4.310 

1,280 

11.52 

7,000 

i.tiao 

1X52 

9.000 

1,870 

13.35 

11,800 

1,900 

13.56 

1X900 

1,G60 

1X58 

1X100 

1,670 

1X60 

10. 100 

1.380 

11.72 

7.5S0 

1,560 

1X30 

9,660 

1,240 

11.23 

X780 

1,780 

1X84 

10,900 

2,200 

1X95 

1X700 

2,420 

14.55 

1X100 

2,570 

14.71 

17.000 

1.640 

1X65 

1X300 

1.860 

1X40 

1X300 

1,490 

1X06 

X770 

l,2t» 

1X98 

X640 

1,180 

1X78 

X80D 

1,290 

11.22 

X8B0 

1,020 

1X00 

4.760 

849 

X30 

3,W 

890 

9.68 

3.750 

7«2 

&70 

X500 

594 

&04 

1.690 

521 

7.0 

1.330 

463 

7. 16 

1,030 

388 

X68 

634 

327 

X34 

406 

299 

X13 

273 

294 

X08 

2» 

254 

X86 

170 

238 

X75 

115 

237 

X64 

71 

221 

X58 

71 

256 

X83 

126 

Coogle 
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ItaiUj  ijaije  height,  in/eel,  of  Stanislaus  River  at  Knights  Ferry,  Cal.,  fur  I9()ti. 


f»ay. 

Jan. 

Feb. 

Mar. 

Apr. 

Muy. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nor. 

1>I*C. 

I 

tk  4 

7. 15 

8.6 

11.5 

10.25 

10.8 

12.0 

7.8 

6.3 

5.8 

57 

5.8 

•> 

f*.3 

7.2 

8.4 

10.8 

10.8 

11.1 

12.2 

7.  75 

6.25 

58 

5 7 

5 8 

3. 

(x3 

7.25 

8.4.') 

10.3 

11.4 

11.  4 

12.4 

7.65 

6.25 

5 8 

5 7. 

57 

■4 

d.3 

7.3 

9.3 

9.95 

11.8 

12.3 

12.3 

7.55 

6.  1.6 

58 

585 

5 8 

5 

6.26 

7. 25 

8.8 

9.  75 

12.35 

12.5 

12. 15 

7.  45 

6.15 

58 

545 

5 8 

♦i 

a 3 

7.35 

8.l>5 

9.7 

12.^ 

11.4 

11.75 

7.4 

6.1 

58 

6. 1.S 

5 8 

7 

6.3 

7.35 

8.6 

9.7 

12.7 

11.  a5 

11.6 

7.4 

&1 

5 85 

59 

5 8 

6.25 

7.3 

8.55 

9.8 

12. 85 

n.3 

11.6 

7.  .35 

6. 1 

5 75 

5.9 

6.2 

9 - . 

6.3 

7.35 

8.(>5 

11.0 

12.85 

12.05 

11.2 

7.3 

6.1 

5 75 

5 8.') 

59 

lO 

6.3 

7.  4 

8.7 

104 

12.9 

12.8.5 

10.6 

7.25 

6. 15 

5 75 

5 85 

6. 0.') 

11 

6.3 

7.5 

8.8 

10.3 

13.35 

13.5 

10.5 

7.2 

6. 15 

A 8 

585 

13.  1 

IJ .. 

7.9 

7.35 

11. 1 

9.9 

12. 15 

14. 1 

10.  f»5 

7. 1 

6.1 

5 75 

5,8.'> 

9.9.') 

13 

11.35 

7..^5 

ia5 

10.0 

ll.t;5 

13.85 

11.1 

7.0 

6.0 

5 75 

59 

4.  (>5 

M 

10.45 

7.5 

10. 15 

10.2 

11.8 

12.8 

10.8 

7.0 

(kO 

5 75 

57 

6.H5 

lA 

9. 1 

8.8 

13.2 

10.3 

12.3 

12.8 

10.4 

6.8 

6.0 

5 75 

5 6 

6.  60 

Id 

8.H 

8.3 

10.6 

10.6 

11.3 

1.3.4 

10.0 

6. 75 

6.0 

59 

5 6 

6.  .Vi 

17. 

9.9 

8.0 

9.9 

10.55 

11.2 

13. 15 

9.95 

6.7 

6.0 

57 

56 

(i.3 

IM 

13.25 

7.95 

9.35 

10.75 

11.8 

12.4 

9.M 

6. 65 

5.95 

57 

57 

6.2 

19 

H.  1 

8.95 

9.05 

10.8 

12.1 

13.0 

9.3 

6.7 

5.9 

A7 

i.6.5 

i\.'2 

•Ji) 

9.9 

8.7 

9.0 

11. 15 

12.1 

12.9 

9.3 

iuS 

5.85 

57 

A6 

6.  15 

21 

S.9 

9.9 

9.2 

11.4 

11.0 

12.9 

9. '25 

6.7 

5.8 

57 

.A  7 

6.  1 

8.4 

9.85 

9.75 

11.6 

11.5 

12.8 

9.3 

6.6 

5.8 

5 75 

57 

6.1 

23 

8.05 

9.3 

10.2 

11.85 

11.0 

12.45 

9.5 

6. 55 

5.8 

A7 

A7 

5 '25 

>4 

7.9 

9.25 

14. 1 

10.9 

10.9 

12.15 

9.  45 

6.4.5 

5.8 

5 75 

5 75 

6.35 

26 

7. 75 

9.H 

14.3 

10.4 

10.8 

12.55 

9.4 

6.35 

5.85 

5 75 

5.8 

7.ti5 

■-•6 

7.65 

8.95 

13.0 

10.2 

11.9 

12.1 

9.2 

6.3 

5.9 

5 75 

58 

9.3 

27 

7.65 

8.8 

11.5 

10.3 

11.7 

11.1 

9.0 

6.25 

5.9 

^75 

5.8 

9.35 

2S 

-.5 

9.0 

10. 75 

10.5 

12.05 

10.7 

8.7 

6. 25 

5.8 

57 

58 

8.45 

29 

7.5 

10.  4 

10.1 

11. ! 

8.  4 

6.  2 

5.8 

A8 

30 

7.  45 

11.1 

10.0 

10.  75 

11.2 

8. 15 

6.2 

5.  75 

57 

31 

7.3 

13.55 

10.  6 

7.95 

6.  .3 

57 

8.3 

Rating  table  for  Stanislaus  River  at  Knights  Ferry,  Cal.,  for  l9iHi. 


tiage 

height. 

Dls- 

rhargi*.. 

II  Gugr  1 Di»- 
1 height.'  charge. 

Gage 

hei^t. 

Dis- 

charge. 

Gage  1 Di»- 
height.j  charge*. 

||  Gage  , Di»-  i 
1 height.'  charge,  j 

Ff(t. 

Sre.-ft. 

Fffi. 

Feet. 

Sfc.~fl. 

1 1 

1 Srr.^ft, 

„ Feet.  ! AVC.-/I. 

5 <)0 

65 

6.70 

' t')40 

1,  7.80  1 

1 1.540 

8.90 

2,800 

■'  11.00  ‘ 6,140  1 

5 70 

95 

6.80 

710 

7.90 

l,<kf0 

1 9.00 

2,930 

11.20  6,  .'>40  ■ 

580 

130 

1 6. 90 

790 

: 8.(X) 

1,740 

!i  9.20  1 

1 3,200 

11.40  ' 6,970 

590 

170 

7.00 

870 

8.10 

1,850 

' 9.40  ' 

3,480 

11.00  ; 7.410  ' 

6.00 

220 

, 7.10 

iWiO 

8.20  ' 

' 1,960  , 

1 9.(i0  < 

I 3,760 

11.80  7.880  1 

6.  10 

270 

7.20 

l,a30 

8.30 

2,070 

li  9.80 

4,060 

I2.no  S,.390  1 

6.20 

.320 

* 7.30  1 

1,110 

2,U¥> 

lO.fJO 

1 4.m 

i<  laoo  11,110  ' 

6.30 

.380 

,7.40 

1,190 

. 8.50  ' 

' 2,310 

i 10.20 

4.710 

14.00  14.020 

6.  40 

440 

l 7. 50  ; 

1,270 

1 8.  tiO 

2,430 

1 10. 40  1 

! 5,050 

15  00  17,180 

6.50 

500 

7.60  1 

1,.3#)0 

8.70 

2,.')50 

lO.tiO  1 

' 5.4UO 

1 

6.  »K) 

570 

7.70 

l,4.'iU 

8.80 

2,670 

10.80 

.’».7«i0 

! 

Note.—  Thi«  iHble  is  haMni  on  -40  tUschurgi*  m«>usiiivnn’nts  nm<lo  during  l‘«H»  and  U wrll  duflnt**!. 

Monthly  dheharye  of  Stunifsiaus  Hirer  at  R^nuikts  Frrnj.  Cal.,  for  lUOU. 

(Drainogt*  ar»*a,  ttU  squan*  niilos.] 


Diseharg**  in  stvond-fHd  Utin-oiT. 


Month. 

Maximuin.,  Miniinum. 

Mean. 

mre-hs’t. 

S«8’. 

sq. 

•fl.  per 
niil<*. 

Depth  in 
im*hes. 

Jamiarv ^ 

' 14.400 

386  j 

2. 470 

152. 000 

2.  »‘,4 

3.04 

Febmarv 

4.290  j 

1.060  1 

' 2.070 

ii.5.mK) : 

2.21 

2.  M\ 

Man-h 

14.90(1  ! 

2.200 

1 

328.000 

5. 70 

6.  .57 

April 1 

1 K.  110! 

3,ir20 

5. 3M) 

3l7.00(t 

.5. 70 

6.  36 

Mav ... 

12.200  1 

4.^>20  1 

8. 090 

497.  (KM)  1 

8.  (i.5  1 

1 9.97 

Juiv 

14.400 

5.  :/M) 

9.  340 

.Vs*.  (KM) 

9.‘.»9  1 

i 11.1.5 

J uly 

9.»i00 

1.790  1 

1 .5.210 

5i0.  (100  1 

5.  57 

6.42 

A tlgu.st ' 

l.MK) 

415 

910 

.v*.(K)n  1 

.973  i 

1.12 

SepU'mber 

4'JO  ' 

207  ' 

' ,30f» 

18,  4(M)  i 

/m 

..'17 

October ' 

251  1 

162 

193 

11.900 

. 20C* 

.24 

Novemljcr 

.V)t  , 

87  ' 

181 

10.  MK) 

. 194 

.22 

Oo<'prnt)er 

11.400 

141 

1.270 

78.  UK) 

1.36  1 

1. 57 

The  year 

' H.ilOO 

87 

3.:nK3 

2.4»J).  IKK) 

3.  (ki 

49. 33 

Note. — The  diitchar^  of  StanislauH  Wftt«T  Company’s  eanal  and  ditch  Is  Inclndcd  above. 

The  dlMiharge  of  Schellditch  hu.s  i*e<*n  assumed  a.s  7 .s<s*on«l-f«'*'t.  \’alu»'S  an*  cxei'llcnl,  extvpt  January 
to  April,  which  an*  rat<sl  as  fair.  Ims;husi‘  na'anurernents  mailc  during  that  |s*riod  give  a discharg*-  smm*> 
what  less  than  the  rating. 
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srKFACE  WATEK  SrPPLY,  1<)06. 


STANI81-vrs  WATEK  <'0MPAN'Y’8  CAXAI.  AT  KNIOHTS  FERUY,  CAL. 

'Phis  station  was  (\stal>lislu‘(l  Juno  1 1 , 1004.  It  is  located  below  the 
l>oint  whore  Sclioll  ditcli  diverts  its  water,  about  1 mile  below  the 
Stanislaus  Millin<i  and  Power  Company’s  p(»wer  house  and  200  feet 
below  the  place  where  it  pa.s.ses  under  the  Schell-ditch  flume.  The 
water  diverted  by  this  ditch  is  used  for  irrigation  in  the  vicinitv  of 
Oakdale,  Cal. 

Itifchartj'  mnuiirrminl*  of  Staniflatis  Water  Company 'j*  eaital  at  Knights  Ferry,  Cal., 

in  1900. 


I 

HytlroffmphiT. 


M«y  \r> r.  II.  Ui* 

May  2ri \V.  (*.  Sawyer 

June  1.1 <lo 

July  10 dow 


Width. 

An*a  of  ' 
section. 

heigni. 

I>i»- 

churgr. 

Fert. 

SfCcft. 

Ffft.  . 

Sfc.-/i, 

9 

25.0 

3.35  ' 

103 

U 

3.48 

108 

9 

20.6  1 

3.60 

119 

9 

29.0 

3.77 

132 

hailg  gage  height,  in  feel,  if  Stanislaus  Water  Comimny's  canal  at  Knights  Ferry,  Cal., 

for  1900. 


Ihtv 

1 

Jan. 

F.-lt, 

Mar. 

May. 

June. 

July.  ■ 

Aug. 

Sept. 

Oct. 

Nov, 

1 D.M-. 

1 

2. 3 

2.9 

i.r~5 

.3.5 

3.  0 

3. 7.5 

2.V. 

3.4 

3.1 

2.95 

2.25 

2 

1.9 

2.  r.5 

1.5 

3.5 

3,7 

3.8 

3.3 

3. 15 

3.0 

2.95 

2.35 

3 

2.7 

2.0 

3.5 

3.H 

3.7 

3.25 

3.2.5 

3.1 

2.95 

2.4 

4 

1 2.25 

2. 7.5 

2.45 

3,3 

3.7 

3.  s5 

2.8 

3.2 

3.05 

3.0 

2.0 



2. 2» 

2.75 

2. 15 

3.4 

3.7 

3.8 

2.95 

3.2 

3.0 

3.0 

1. 3 

c, 

2. 4 

2.S 

3.4 

3.  S.5 

3.75 

3.4 

3. 1 

2.95 

2.9 

2. 4 

2. 7.5 

3.2 

3. 0 

3.8 

3.4.5 

3.2 

3.0 

2.85 

1.N.5 

s 

2.  l.*i 

2.S 

3. 1 



3.5 

3.K 

3.8 

3.45 

3.  1 

2.9 

2.7 

? 1 

9.  . . 

2.3 

3.  1 

3.  :i5 

3.1 

3.7 

3.K 

3.8 

3.4 

3.2 

3.0 

2.9 

2.2 

10 

2. 2.5 

3.05 

3.55 

2.1 

3.6 

3.9 

3.5 

3.4 

3.a5 

.3.0 

2.95 

2.  5 

n.  ..  . 

2-2. 

3.0 

3.2 

2.05 

3.3 

3.H 

3.8 

3.4 

3.0 

;i.a5 

2.W 

, 1.9 

12. 

2.  "c. 

2. .» 

3.0 

2. 65 

3. 5 

3.0 

2.7 

.3.3 

2.95 

3.0 

2.5 

' 2.05 

M.  . 

2 4.’. 

2.2 

2.  V* 

2. 7 

3.6 

3.0.5 

3.  75 

3.2 

2.9.5 

3.0 

2.5 

2.0 

14. 

. ...  2.‘..'» 

2.  •• 

2. 7 

2.« 

3. 5 

3.7 

.3.8 

3. 1 

2.9 

3. 15 

2.22 

1.7.5 

t.'i 

. . 1 2.0 

3.0 

2.  4.5 

3 0 

3. 55 

3.7 

3.2 

3. 15 

3.1 

■3.a5 

1.9 

1.6 

1 

....  2.0 

3. 0.5 

2.  4.5 

3. 3 

3.  a5 

3.7.-I 

2.N5 

3.3 

3. 1 

3.0 

2.12 

1.3 

17 

2-  7.*i 

3.  I 

2.2 

3.4 

3. 6 

3. 5.5 

3.2 

3.3 

2.85 

3.tt5 

2.05 

1.9 

IS 

2-1 

3. 1.5 

•>  •> 

3. 5 

.3.3 

3.0 

■.’.M 

3. 1 

3.1 

2.9 

1.4 

1.03 

I'.l 

2. 7.5 

2.6 

3.  .55 

3.6 

3.0 

3..'i 

3.2 

3. 1 

2.95 

1.4.5 

1.4 

20.  

22 

2.  s 

3.  0 

:ui 

3.05 

3.0 

3.0 

3.  .5 

3.  lo 

2.8 

1.7 

1.8 

21 

2.  1.5 

2.9 

2.S 

3.  .5.5 

3,(i,-. 

3.ii 

3.  .5.5 

3.  >5 

3.2 

2.8 

1. 1 

2.33 

22 

l-.’i 

2.  S 

3.0 

3.  7.5 

3.  .Vi 

2.8 

3.4 

3.2 

2. 85 

1.15 

2.4 

2:1. . . . 

i.r. 

2.  1 it 

3. 0 

3.  ;i5 

3. 75 

3. 0 

3. 0 

3.4 

3. 1.5 

2.9 

1.15 

2.V* 

24 

2.  H 

2.  1 

3.  7.» 

3.2.5 

3.7 

3.4 

3.1 

2.9 

1.65 

2.3 



2.  4.5 

3.  •*. 

3.7 

3. 0 

3.7 

3.  15 

3.a5 

2.9 

i.ta 

1.95 

2», 

3.7 

.3.0 

3.7 

3.7 

3.4 

3.0 

2.9.5 

? 9A 

1.9 

2« . . 

3.  a 

3. 0 

.3.7 

3.3 

3. 1.5 

2.9  , 

2.3 

2.25 

2s 

3.  .5 

3.  1 

3.2 

3.25 

3.2 

2.9  ' 

2.3 

2.1 

2*.t 

3.3 

3.3 

3. 0 

3.  i.a 

3.2 

3.05 

2.85 

2.A5 

2.1 

M) .• 

3.3 

3.  .5 

3. 2.5 

3.  4.5  ' 

3.2 

3.2 

2.9.5 

2. 15 

2.3 

31 

2.6.5 

3.  .5 

3.3 

3.4 



3.0 

2.3 

Notk.-- 

( anal  was  «lr\ 

on  day 

'i  when  gtige  WHS  not 

read. 
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MOKKI.UMNE  HIVER  DRAINAGE  BASIN. 


173 


HahTuj  tahlf  for  Slanulaii.’i  Watrr  Cnmi>antj'»  canal  at  Kni{iht»  Ferry  for  1906. 


CJacc 

Di»- 

I>i5-  )i  (laKP 

Dis-  1 

height. 

Difr- 

hoiKht 

vliArge. 

h»’i*rht. 

diHnn*. 

hdght. 

rharjre. 

ohan^. 

charge. 

Ffft. 

Ffef. 

Sec.-ft. 

Ffft. 

Sre.-ft. 

■ Ffrt. 

Sec.-ft.  ’ 

Ffrt. 

0.70 

0 

1.40 

9 

2. 10 

27 

2.  l-O 

3.  .^0 

Ill 

0.  >0 

0.7 

l.rX) 

11 

2.20 

31 

2.00 

07 

3.  T4) 

119 

o.w 

1.5 

1.50 

13 

! 2.50 

:i5 

3.00 

74 

3.  70 

127 

1.00 

2.5 

1.70 

15 

2.40 

m 

3. 10 

Hi  . 

3.  KO 

135 

1.  10 

<4.0 

I.X) 

17 

2.50 

44 

3.20 

88  ^ 

3.1H) 

143 

1.  JO 

5.5 

I.IO 

20 

2.  tiO 

40 

3. 30 

95 

4.00 

151 

1..I0 

7 

2.00 

23 

2.70 

54 

3.40 

103 

Note.— This  tabic  is  Im.soii  on  13  discharge  mcnaurement*  made  during  lTO5-d  and  is  well  dchnod- 
Discharges  have  bo*n  included  in  thos.-  for  Stanialaus  River,  p.  170.  The  total  discharge  of  the  canal 
in  lOOti  was  .'V0.30U  aero-feet, 

MOKEL.UMNE  RIVER  DRAINAGE  BASIN. 

I)ES(’KII>TION  OE  BASIN. 

Mokphinine  Kiver  drains  an  area  of  (jf)7  .square  miles  of  the  western 
slo|H'  of  the  Sierra  Nevada.  It  has  nuinertms  trihutaries,  North, 
Soutli,  and  Middle  forks  hein>r  the  most  important.  This  stream 
heads  well  hark  in  the  main  ere.st  of  the  Sierra  Nevada  at  an  eleva- 
tion of  8,000  feet. 

The  formation  is  of  firanite,  with  <rood  soil  eoverin<r  and  heavy  tim- 
her  ijritwth  on  the  middle  and  higher  elevations.  On  the  lower 
elevations  the  ,slo|>es  are  less  ru<r<red  and  the  soil  eoveriiifr  is  of  hrush 
and  seatterinir  oak  timber, with  larjre  areas  of  eiillivuteil  land  and 
pasture.  There  are  numerous  small  };laeial  lakes  and  moraines  in 
the  up]>er  reaches  of  this  hasin.  The  precipitation  varies  from  '25 
inches  on  the  lower  to  .50  inches  on  the  hifiher  elevations,  where  it 
falls  in  the  form  of  snow,  which  melts  in  the  early  sjirin".  The 
jireatest  discharfre  u.sually  occurs  in  A(>ril,  May,  and  June.  There  is 
some  artificial  storage  in  this  ha.sin,  hut  not  enough  to  have  much 
effect  on  the  discharge. 

Several  diversions  are  made  for  mining  and  power  purposes  within 
the  drainage  hasin,  and  this  water  is  retunied  to  the  river  above  the 
gaging  station,  which  is  located  at  Clements,  a few  miles  above 
Lodi,  Cal. 

MOKEI.l'MNE  RIVER  NEAR  CI.EMENTS,  CAI.. 

This  station  was  estahlLshed  October  28,  1004.  It  is  located  at  the 
highway  bridge,  1 mile  north  of  Clements,  'fhe  conditions  at  this 
station  and  the  bench  marks  are  ilescrihed  in  Water-Supply  Pa]>er 
No.  177,  page  223,  where  are  given  also  references  to  juihlications 
that  contain  data  for  previous  years. 
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174  SUKFACE  WATER  SUPPLY,  1906. 

Oitcharge  meaxurcinent^  of  Mokdumnr  Hirtr  titar  ('Umtntt,  ('nl.,  tn. 


Dau*. 


February  II... 
Fftiniary  27.  . 

Marrb  12 

March  19 

.\pril  14 

.\pril  20 

.\priI21 

April  2» 

May  9 

May  10 

Mav  22 

May  23 

Junn  12 

.luno  Ki 

.lime  19 .. 

.hjni*  20 

•lunt'  27 

.Mm<*  ‘£K 

Iulv7 

liily  17 

hjly  ih 

July  28 

.Inly  30 

AiiKiiMt  7. . . . 
•S<'pt<*mN’r  3 . . 
NoveinN'r  24. 
N<iveinl»er  27. 


J 


I 

j 


llydrograpber. 


Y.  U.  S.  ButtetiX'r. 

do 

do 

do 

W.  (’.  hftwyiT 

do 

....do 

...do 

do . 

. ..do 

do 

<|o 

do 

do 

do 

do 

...do... 

. , . .do 

do 

. . . .<io 

do 

do 

do . 

Sawvoraij'l  .Man In 
\V.  f.  Martin. 

do 

U.  8.  Hawley  . . 


WWth. 

of 

section. 

rm» 

beiidit. 

Dis- 

ch«r)8>'. 

Fert. 

Sq.  ft. 

Fffi, 

Stc.-/t. 

122 

212 

4.60 

402 

248 

584 

6.50 

l,4tQ 

.Ul 

1.310 

9. 15 

3,790 

247 

616 

6.48 

1,500 

255 

962 

K.28 

2,S» 

248 

1.360 

9.40 

3,780 

250 

1,400 

10.00 

4,340 

24H 

1,000 

8.40 

2,750 

251 

1,710 

11.55 

5.730 

249 

1,870 

12. 18 

6.450 

252 

1,220 

10.02 

3,720 

24K 

1,090 

9.50 

3,170 

263 

2,470 

14.35 

8,610 

263 

2,460 

14.29 

8.730 

251 

1,970 

12.20 

6,440 

25«i 

2.330 

13.68 

7.680 

249 

1,390 

9.80 

3.780 

249 

1.330 

9.60 

3.  480 

250 

1.610 

in.  7.5 

4.740 

248 

1,080 

8.t9 

2,760 

258 

1,060 

K4i> 

2.T20 

236 

602 

6.52 

1..340 

204 

392 

5.65 

820 

131 

188 

4.52 

400 

141 

4.05 

221 

s: 

113 

.r77 

163 

55 

107 

3. 75 

161 

Daily  gwje  fu  ighl,  in/fft,  of  Mokeltimrir  fin  er  near  ('lemetUx,  ( 'al.,/or  190^. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

JllIH*. 

■luly. 

•Vug. 

S«*pl. 

f>ct. 

Sov. 

1 

3.05 

4.6 

8.0S 

11.2 

a 45 

9.i3 

10.95 

5.15 

.18 

.3.8 

4.0 

,19 

•> 

4.4 

5.6 

9. 95 

9.05 

9.9 

12.25 

5.0 

3.9 

3.9 

3.95 

4 1 

3 

3.1 

4.45 

5.85 

8.75 

10.5 

10.45 

12.15 

52 

3.8 

3.85 

.195 

3.  75 

4 

3. 15 

4.  4 

fi.45 

8.3 

10.85 

12.2 

13.2 

5,1 

3. 75 

3.75 

4.  1 

3.95 

5 

3. 15 

4.45 

5.75 

7.9o 

11.6 

12.15 

12.4 

4.95 

3.75 

3.95 

5.15 

4.0 

.3. 15 

4.5 

5.  7 

7.9 

12.  45 

10.45 

12.2 

3.85 

4.0 

7 

3. 15 

4.5 

5.  75 

7. 75 

12.5 

9.6 

11.35 

5.15 

4.0 

3.85 

4.  4 

.195 

H 

3. 1 

4.  45 

5.  75 

7.6 

12.1 

10.05 

11.45 

4.6 

3.9 

3.7 

4.15 

4.0 

9 

3. 1 

4.5 

A9o 

7.  75 

12.4 

11.6 

11. 15 

4.8 

4. 05 

4.0 

A.  1 

4.2 

10 

3. 1 

4.65 

a 05 

8.3 

1*2. 1 

1.3.8 

la? 

4.6 

4.2 

3.95 

4.  1 

.195 

11 

3. 15 

4.7 

6.05 

8.5 

12.2 

14.3 

10.4 

4.9 

4.4 

3.85 

.175 

10.  S 

12 

3.3 

4.55 

8.4 

8.0 

11.15 

14.4 

10.05 

5.0 

3.95 

3 8 

K..35 

13 

5.6 

4.5 

8. 1 

7.8 

10.2 

13.8 

10.05 

4.55 

3.9 

3.9 

3.8 

5.75 

14 

7. 95 

4.6 

7.5 

7.9 

10.4 

12.2 

10.1 

4 4 

3.95 

3.85 

3.9 

4.95 

15 

6. 0.5 

5.05 

11.5 

8.3 

10.9 

11.7 

9.65 

4.4 

50 

3.9 

4.1 

4.  7 

16 

5.  75 

8.15 

8.6 

9.55 

13.3 

9.4 

4.15 

3.M 

3.95 

4.2 

4.7 

17 

7.  75 

5. 15 

7.  4 

8.6 

9.15 

12.9 

8.9 

3.9 

4.05 

3.95 

4 0 

4.  4 

18 

11.45 

5.  4i5 

6.8 

8.  7.5 

10. 15 

11.95 

8.2 

3.9 

3. 85 

3.95 

4.2 

4.35 

19 

12.7 

6. 75 

6.  4') 

8.9.5 

la  75 

12.55 

7.55 

.3.9 

.3.85 

,3.9 

4.2 

4.2.5 

20 

7.9 

tx2 

fi.  25 

9.  45 

10.9 

12.6 

7.9 

3.95 

.3.9 

3.9 

42 

4.3 

21 

7.0 

7.  45 

6,»« 

9.9 

10.45 

12.  « 

7.85 

3.85 

3.9 

3.  75 

4.2 

4.3 

22 

.5.7 

7.3 

7.2 

10.  H 

10.35 

12.7 

7.0 

3.8.1 

3.9 

.3.  75 

42 

4.3 

23 

5. 3 

6.5 

K.  1 

10.3 

9.4 

12.2 

7.5 

3.95 

3.9 

3.95 

42 

4.9 

24 

.5. 15 

(».  2 

1 1 . .>5 

9.15 

9. 15 

11. 75 

7.0 

,195 

3.85 

.19 

4.  1 

4.9 

6. 1 

12. 0.') 

8.  .5.5 

9. 15 

12.25 

6. 65 

4.2 

.3.95 

3.95 

3.85 

fi.  7 

Jti  .... 

4.W 

11.8,5 

8.  1 

10.5 

11.55 

6.45 

4.0 

3,9 

4.0 

3.6 

a.  .35 

27 

4.7 

6.25 

10.45 

8.25 

10.5 

10.9 

20 

3.8 

4.0 

3.85 

3.95 

a5 

2S 

4.6 

6.45 

9.  15 

8.  .5 

10.  75 

10.1 

6.25 

3.85 

4.0 

4.a5 

3.95 

7.1 

8 0.5 



M) 

4.5 

8.  7 

8.0 

9.35 

10.5 

5.4i 

3. 95 

3.85 

3.95 

3.9 

4.8 

31 . . 

4.  4.5 

13.  4.5 




9.25 

5.3 

.3.85 

4. 05 

6.8 
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KLAMATH  RIVKR  DRAINAOK  BASIN.  J75 


Rating  table  for  Mokelumne  River  near  Clements,  Cal.,  for  J906. 


Gage 

height. 

Dte- 

cbiirgc. 

1 Oa^ 
height. 

Dis- 

charge. 

! Gage 
height. 

Dla- 

cluirge. 

' Gage 
height. 

Dl»-  1 

charge. 

1^  Gage  1 
height.' 

niB-  1 
1 chaige.  ■ 

fWt. 

1 Sec. -It. 

Feet. 

Sec.-fl. 

Feet. 

I Sec.-ft. 

Feel. 

Sec.~ft.  . 

Feet.  1 

1 Sec.-fl.  1 

3.00 

50 

1 1 

250 

5.20 

1 080 

O.cO 

1,450 

8.f'0  1 

1 3,010  1 

, 3.  10 

re 

! 4.20 

280 

5.30 

1 730 

6.80 

1,570 

9 ,00  ' 

' 3,  DO  1 

' 3.20 

70  ' 

4.30 

1 315 

5.40  , 

1 7)0 

7.00 

1 10.00 

4,12.5 

3.30 

80 

4.40 

350 

5.  .50 

' 830 

7.20 

1,830  ! 

i 11.00 

.5,175  1 

3.40 

90 

4.50  ! 

! 390 

5.00 

880 

7.  40 

1,970 

12.00  , 

, 6,225  ; 

3.50 

JOS 

. 4.»0  1 

1 4.10 

.5.70 

9.10 

7.ti0 

: 2,110  1 

13.00 

' 7,275  1 

i 3.t)0 

120 

4.70 

470 

a.  80 

9M) 

7. 80 

1 2,'ZW 

14.00 

8,325  1 

3.70 

140 

; 4.80  , 

510 

5.90 

1 1,030 

8.00 

' 2,3?0 

1 

3.80 

lOO  i 

4.90  1 

.ViO 

l 0.00 

l,0£0 

8.20 

2,530 

3.90 

190  i 

1 5.00  ! 

.■>90  1 

1 0.20 

1 1,210 

8.40 

2,690 

4.00 

220 

i 5.10 

630 

6.40 

1,330 

8.60 

1 2.850 

Note. — This  tAblei«baw‘don27disohargp  mpaatm'mt'ntsmadp  during  lOOt^.  and  is  wpll  doHnod  N'lweon 
gagp  hoights  3.7  and  14.3  fwt. 


Monthly  dUrharye  of  Mokelumne  River  near  ('lemejUs,  Cal., /or  1906. 

(Drainage  area,  642  sqiuirt'  miles.] 


Di.schargo  in  aecoud-lect.  i I Run-ofl. 


Month. 

Maximum.  Minimum. 

Moan. 

Total  in  , 
aon^feel. 

ISec. 
! »q, 

“ft.  per 
, mile.  1 

Depth  in 
1 irndicH. 

January 

6.9<f0 

55 

996 

m,2cn 

1.55 

1.  79 

February 

;«o 

80S 

44,900 

1.2t)  1 

1 1. 31 

March 

7.750 

880 

2.  .520 

155.000 

3.92 

4.  .52 

,\pnl 

Mav 

5,380 

2.110 

2,940 

175.000 

4.57 

S.  10 

6,750 

2.730 

4.700 

280.000 

7.32 

8.  44 

J une 

8.740 

3.580 

6,020 

.358,000 

9.38 

la  46 

July 

7.480 

730 

3.540 

218.000 

5.51 

1V35 

August 

680 

160 

.356 

21.900 

.554 

.64 

September 

350 

150 

202 

12.000 

.315 

.35 

Octolier 

235 

140 

190 

11,700 

.296 

.34 

November 

655 

120 

248 

14,800 

. 43 

Dcceml)*»if 

4.960 

150 

876 

53.900 

1.36 

1.57 

The  year 

8.740 

55 

1.9.50 

1.420,  (MX)  , 

1 

;4.04 

41.  .30 

Note. — Those  valiie.s  an’  excellent,  except  .Ianiiar>'  to  March,  which  are  ratetl  as  good  U>chium:  the 
mea-suremcnts  made  during  that  perio<!  give  a rlischargc  somewhat  in  exoes.s  of  the  rating. 


XORTIIERX  PA(’IFIO  (K'EAX  DKAIXAGE. 

KLA.M.VTH  HIVEK  1»KAI>'A<;K  IJASIN. 

DESCRIPTION  OF  BASIN. 

Klamath  River  drains  a lari;e  area  in  (’alifornia  and  Oregon,  lying 
between  the  basins  of  Saeraniento  River  on  the  south,  Deschutes  and 
Rogue  rivers  on  the  north,  and  the  minor  streams  of  the  Great  Basin 
on  the  east.  Its  headwaters  lie  at  elevations  of  from  7,001)  to  9,000 
feet.  The  region  contains  many  Hat  valleys  in  which  the  soil  is  favor- 
able to  irrigation.  Many  of  the  streams  How  through  marshes,  which 
are  susceptible  of  drainage  and  cultivation.  The  water  surface  in  the 
basin  is  large,  comprising  three  large  lakes  and  many  smaller  ones. 

Link  River  rises  in  Upper  Klamath  Lake  and  flows  through  a large 
swamp  area,  feeding  Lower  Klamath  Lake  by  overHow  at  high  water 
and  receiving  water  from  the  lake  at  low  stages.  Below  Keno  it  is 
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known  as  Klamath  liivcr,  and  flows  southwostward  through  Siskiyou, 
Humboldt,  and  Del  Norte  counties,  in  California  emptying  into  the 
Pacific. 

Important  power  possibilities  exist  on  the  stream,  notably  at 
Klamath  Falls  and  at  the  rajiids  l)elow  Keno.  Upj>er  Klamath  Lake 
is  fed  by  Williamson  River,  and  several  smaller  streams.  Syean 
River  flows  into  Sprague  River,  a tributary  of  Williamson  River. 

Tule  Lake  lies  just  (>ast  of  Lower  Klamath  Lake  and  has  no  surface 
outlet,  but  may  have  underground  ones.  Evaporation  records  at 
Keno  indicaU*  an  annual  loss  of  about  3S  inches,  while  the  rainfall 
anil  inflow  amount  to  about  GO  inches  over  the  lake  surface.  The 
fonnation  of  the  countfy  is  of  a volcanic  nature,  showing  many  fissure's 
where  the  rock  is  ex|)osed,  and  this,  together  with  the  fact  that  many 
springs  exist  in  the  country  to  the  southw'cst.  tend  to  confirm  the 
existema^  of  such  passages. 

Lost  Rivi'r  rises  in  Clear  Laxe  and  forms  the  princij)al  supply  of 
Tule  Lake.  Miller  Creek  enters  Lost  Rivt'rfrom  the  east. 

LINK  RIVER  AT  KLAMATH  FALLS,  OREG." 

This  Station  was  established  May  15,  1004.  It  is  located  at  the 
county  bridge  at  Klamath  Falls,  Oreg.,  IJ  miles  below  the  outlet  of 
Klamath  Lake.  The  conditions  at  this  station  and  the  bench  marks 
are  described  in  Water  Supply  Paper  No.  177,  page  226,  where  are 
given  also  references  to  publications  that  contain  data  for  previous 
years. 

l)i)ichar(/i-  mfoturemenls  of  Link  Hirer  at  Klamath  Falh,  Orei/.,  in  lihjti. 


DaU'. 

j llyiiroprapher. 

1 1 

1 Width.; 

1 

' Area  of 
.section. 

hoight. 

1>L»- 

charp’. 

May  II 

1 

1 1 

»<■/.  1 
298 

' Sg./t. 

1.900 

Feet. 

Sec.-ft. 

4.500 

3.400 

.luiii*  20, 

rjo ! 

1 290  1 

l.tiSU 

1 405 

J uni*  22. 

('lat.p  aniJ  ll.'ipirick.s 

L.  F.  Hoiulricks 

290 

l,tv50 

405 

3.040 

•IlllV  9 

285  1 

1.530 

425 

July  24 

280  1 

1.420 

1.190 

1.310 

i 

1 aso 

2.190 

1.390 

2.050 

269 

2?J 

1 aoo 

1 148 

IWvinlKT  20.  . , 

do 

Daily  yayi  height,  in  fret,  of  Link  Hirer  at  Klamath  FalU.  Oreg..  for  l9tK. 


Jan.  Feb.  Mar.  Apr.  May.  Juim*.  Jniv.  Aim;.  Si*pt.  j Orl.  Nov.  lX*e, 

1  a.'i  a»M  a;.')’  4.25  ao  4s:.  4.4  a5  2.;»  as:,  ao  as 

2  a 4.4  a IV.  ay  . 4.2  ao:.  4.w  4. ,15  a.i  as.'.  at»  as  a 25 

3  a 4 ao5  as.il  4.2  5.0  4. 9 44  as  ao  as  a 4 a 2s 

4  a.s  a»'i5  a?  i 42  40.5  49  44  a 4*.  ay  as  tz9S  as 

as  a<v,  a:  , 42  ao  49:.  43  a 4'.  ao  aw  a 05  as 

0 ' a4*.  a 6 a7  i 4.3  .ao  4s  43  ai  asr.i^aso  aw  a a 

7 a 4i  ao  a?  1 4.ai  4.w  4s  4.a'>  a 35  aos'^aw  aw  a4i 

s ' a4*.  ao  ar  4 4*.  40:.  4s.>  43  a 3 aw‘  as5  ao  a 3 

9  as  a 6 ar.i  44  ao  4s  4ai  as  ^ay  ass  aos 

10  1 15  a 6 175  45  ao:.  495  42  as  t 2.8  I ass  1 a os  av* 


o This  .station  wtis  knoirn  ns  Klnm.'ith  Uivor  at  Klamath  Falls.  Oroff.,  In  report  tot  1904. 
h EntimateU. 
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Oaily  gaije  height,  in  feet,  of  Link  Hiver  at  Klamath  Falh.  Orey..for  — ('ontinued. 


1 

Day.  Jan. 

Kub. 

Mur. 

Apr. 

Msy. 

June. 

July. 

Aug. 

Sept. 

Ocl. 

Nov.  * 

Dec. 

11.. 

1 

3.5 

IH 

a? 

4.5 

5.05 

10 

4 15 

1.3 

28 

285 

ia5 

14 

12.. 

as 

10 

185 

4.5 

4.9 

4.9 

4 15 

12 

■iHh 

28 

1 1 

14 

13.. 

3.5 

16 

19 

4.55 

4.9 

4.  76 

4 15  . 

1 15 

28 

28 

1 15 

14 

H. 

ae 

16 

19 

4.6 

5.  1 

47 

4 05  1 

12 

28 

29 

1 1 

14 

15.. 

155 

165 

19.5 

4.  65 

5.0 

48 

4 65  ’ 

1 15 

2 8 

285 

12 

15 

Iti. . 

18 

16 

19 

i75 

4.9 

4.  75 

4 65  , 

1 15 

2 65 

2 85 

12 

145 

17.. 

as 

16.5 

19 

4.8 

4.9 

47 

4 65 

1 15 

2 S5 

2 85 

125 

16 

18.. 

i 18 

175 

195 

4.8 

1 15 

4 65 

4 (JO 

1 I 

2 8.5 

2 85 

12 

1 45 

19.. 

* 185 

165 

19 

i8 

4.95 

46 

19.5 

1 1 

2 85 

2 85 

12 

14 

20.. 

1 as 

165 

195 

4.85 

4.9 

4 65 

195 

165 

2 85 

2 9 

12 

15 

21.. 

1 185 

17 

4.0 

49 

4.  H5 

4 15 

1 95 

1 1 

2 85 

2 9 

125 

15 

22.. 

a; 

17 

195 

195 

4.8 

46 

165 

10 

2 8 

29 

115 

1 6 

2L. 

! 175 

175 

4.1.1 

5.0 

4.65 

4 6 

18 

2.9.5 

28 

29 

125 

al5 

24.. 

' 175 

17 

19,5 

4.95 

4.9 

4 6 

175 

10 

2 9 

29 

aa 

15 

25.. 

i 17 

17 

4.65 

4.95 

5l  1 

455 

175 

lU 

29 

29 

«13 

ol5 

21*. . 

1 a? 

185 

4.0 

4.95 

10 

415 

17 

10.5 

2X5 

29 

13 

16 

27.. 

17 

to 

5.05 

4. 95 

45 

165 

10 

2 85 

2 95 

a 3 

16 

28.. 

' 17 

16 

4.65 

1 t 

10 

4 5 

17 

29 

2 85 

2 95 

13 

16 

29.. 

: 17 

4.  1 

10 

4.9 

4.  45 

16 

10 

285 

2 95 

13 

1 6 

30.. 

17 

4.2 

4.95 

4.9 

4 45 

155  , 

29 

2 85 

29 

1.3 

1 6 

31. 

1 «5 



4.2 

4.9 

115 

29 

10 

16 

a RstiinaUMl. 


Fating  table  for  Link  River  at  Klamath  Falls.  (}reg.,/<ir  J904--I90H. 


1 Gage 
1 h ight . 

Dis- 

charge. 

Ga^  1 
heifdit. 

Dhw 

charge. 

Gage 

height. 

Dis- 

charge. 

Gaw 

height. 

Dis- 

charge. 

Gage 

height. 

Dis- 

^ charge. 

^ Feei 

Sec.gt. 

Feet. 

Sec.  ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

2.80 

1,150 

3.30 

1,585 

.3.80 

2, 175 

4.:io 

2,900 

4.80 

3,770 

2.90 

1,2.0 

3.40 

1,600 

3.90 

2,310 

4.40 

•3,(X« 

4.90  1 

3,9(0 

3.00 

1..300 

3.  .50 

1,800 

4,00 

2.450 

4.50 

3,2.0 

5.00  1 

4,150 

3. 10 

i,;k*o 

3.(0 

1,920 

4.  10 

2..590 

4.00 

3,400 

.5. 10 

4,340 

3.20 

1.485 

.1.70 

2.045 

4.20 

2.740 

4.70 

3,. >80 

5.20 

4,. 5:0 

Notk.— This  tsM«»  is  htisofi  on  dischargi*  moasunMiieiits  nmd»‘  during  l904~lfl(K«  and  Is  fairly  well  de- 
fined. 


.Hmthlij  discharge  of  Link  Riiur  at  Klamath  Falls,  Oreg.,for  J900. 


Month. 


Januar>* 

KeUruan* 

March 

.\pril 

May 

Jun«' 

July 

August 

SeptrmUT. 

Octoljer 

NovemlaT 

IX-cember 

The  year. 


j Diwharge  in  wrond-fei-t. 

1‘otal  In 

Maximum. 

Minimum. 

Mean. 

acn*-fe«‘l. 

2.240 

1 . (00 

1.9.50 

120. 000 

2,240 

1.920 

l.OfJO 

111.000 

2.740 

2.040  : 

2.  ,320 

14:1. 000 

1 4.340 

2.740 

3.  .520 

20!J.(X>0 

4,440 

3.770 

4.CJ80 

2.51.  IXX) 

4.1.50 

3,140 

3.  (.20 

21.5.  (XX) 

.3.060 

1 

2. 490 

153, (XX) 

1.800 

1.220 

1.470 

90.  4(X) 

l.'2()0 

1.150 

1,190 

70.800 

1..300 

1.1.50  j 

1.200 

73.8(X) 

I.UfHJ 

1.2(0 

1.4(0 

SC..  900 

1.920 

1..540 

1.740 

107.fX)0 

4.440 

1.  K50 

2,25(J 

1.630.(XJ0 

Note.— These  values  are  good. 


rPPER  KLAMATH  LAKE  NEAR  KLAMATH  FALLS,  OREG. 

This  station  was  estahli.slu-cl  in  Januan',  1906,  for  recording  the 
water  level  in  Upper  Klamath  Lake.  It  Ls  located  at  the  southeast 
end  of  the  lake  and  above  the  iii)per  riffle  at  the  head  of  Link  Kiver. 
8601— IRB  i!i:t— 07 12 
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STTBFACE  WATER  SUPPLY,  1906. 


The  gage  is  a vertical  timber,  graduated  to  feet  and  tenths  and 
fastened  to  posts  driven  in  the  lake  bed  a short  distance  from  the 
shore  of  the  lake. 

On  February  16,  1906,  a Friez’s  automatic  water-stage  register 
was  installed  and  the  mean  daily  gage  height  record  has  been  com- 
puted from  its  register  sheets. 


Daily  gage  height,  in  feet,  of  Upper  Klamath  Ijike  at  Klamath  Falls,  Oreg.,fnr  I90fi. 


T>ay. 

Jan. 

F«b. 

Mar. 

.Apr. 

May, 

JUUH. 

July. 

.Kltg. 

^pt. 

Oct 

Kov. 

tMr. 

1.  

5.30 

7.00 

ft30 

A70 

4.95 

4.50 

4 50 

470 

ftOO 

2 

5.25 

6.60 

ft30 

5.75 

4.90 

4.55 

4.66 

490 

490 

3 ,1 

s.:« 

ft.«0 

ft  10 

6.70 

490 

450 

4ft5 

450 

490 

4 

5.21 

5.35 

ft. SO 

ft20 

ft  75 

485 

4.50 

4f0 

450 

490 

5 

5.40 

6.70 

ftao 

5.70 

4.90 

450 

455 

460 

490 

6 

6.  40 

ftfiO 

ft30 

5.65 

490 

450 

4 50 

460 

490 

6.03 

■■ 

5.  40 

6. 15 

ftoO 

ft  20 

ft  UO 

4.  90 

435 

4 50 

470 

480 

480 

490 

s 

9 

5.40 
5.  40 

& 10 
0.20 

6.50 
ft  40 

ft  10 
6.20 

ft  65 
ftfiO 

4 90 
480 

450 

460 

450 

450 

490 

495 

10 

.5.51 

(1  40 

ft  30 

5.90 

ft  .'W 

4 75 

466 

4.50 

480 

480 

11 

5.02 

(k  40 

ftfiO 

5.70 

ft50 

4 70 

4.55 

460 

185 

ADO 

12 

6.30 

ft  60 

ft  20 

ft  4ft 

4.80 

4 40 

456 

4.73 

500 

13 

6i 

€.40 

ft  20 

ft45 

4 70 

460 

4.  SO 

490 

&0D 

14 

6.  11) 

O.-'iO 

ft20 

ft  1ft 

5.40 

4 75 

4C5 

455 

485 

.4  00 

15 

a3o 

6.40 

ft  00 

ft  4.5 

. 4 70 

450 

445 

4S0 

ftOO 

16 

5.20 

6.  .50 

ft  40 

ft  20 

6.35 

4 75 

4 55 

150 

&00 

495 

17 

5.20 

5.50 

(x50 

ft  30 

ft  1ft 

ftS.*! 

470 

4.50 

465 

5.00 

18 

6.21 

5.50 

ft.'JO 

ft20 

ft30 

4 76 

455 

4 70 

.415 

4 9-5 

19 

5 21 

5.  ,50 

ft-.V) 

ft  40 

ft20 

ft  2.5 

4.70 

4.56 

4» 

5.95 

ftOO 

20 

.5.20 

40 

ft.  30 

ft  50 

6.20 

ft20 

470 

4.55 

4 75 

ft85 

ftftS 

21 

<.3S 

.5l22 

h.'20 

Oi.'iO 

ft  40 

ft  10 

.5.30 

CTO 

ISO 

4 65 

ftOO 

ftttt 

22 



.5.  23 

.5.20 

11  fX) 

ft  30 

ft  10 

5.20 

4.  liO 

435 

460 

5.15 

ftuo 

23 

5.  2.5 

.6.  (X) 

6.80 

6.30 

ft  10 

ft  20 

455 

4.60 

455 

ft20 

4 05 

24 

.5.26 

,V  52 

(x  70 

ft  UJ 

ft(W 

.1 15 

450 

155 

455 

ft06 

ft  10 

25 

.5.  3.5 

.’i.  4.') 

ft.  SO 

.5.  W 

ft  (X) 

5.20 

145 

155 

460 

&13 

ftO> 

26 

5.M 

5.50 

€.70 

ft  20 

ft05 

M.1 

155 

4 55 

455 

413 

ft  10 

27 

5.+J 

,5.60 

€.00 

ft20 

ftOO 

5.  10 

4 55 

4.56 

460 

ft  10 

ft  1.5 

28 

29 

5.  2H 

5.3.5 

5.65 

.5.55 

7.00 

7.00 

ft  50 

5.95 

&90 

ft  10 
5.00 

4 55 
450 

4 50 
450 

460 

465 

405 
ft  a) 

ft  15 
4 as 

30  

31  



6.  .50 
<14.5 

ft  SO 

ft  ♦) 
ft  40 

5.80 

5. 10 
ft  00 

450 

450 

4 56 

470 
4 75 

400 



O set 

KLAMATH  RIVER  AT  KENO,  OREO. 


This  station  was  established  August  l.'l,  1904.  It  is  located  one- 
foiirth  mile  below  the  county  bridge  at  Keno,  Oreg.  The  conditions 
at  this  station  and  the  bench  marks  are  described  in  Water  Supply 
Paper  No.  177,  page  229,  where  are  given  also  references  to  publica- 
tions that  contain  data  for  previous  years. 


Discharge  mcasurrmenis  of  Klamath  River  at  Keno,  Oreg,  in  1906. 


Date. 


May  S 

June  .TU 

July  2^1 

Seplemlter  5. 


Ilydrograplipr. 

IVldth., 

Area  of  | 
aoctioD. 

. F.  Hendricks ^ 

1 ' 
Fen.  , 

Sg.ft.  , 

4.110 

..do 

4»J 

3.  .840 

..do 

120 

3.630 

..do 

405 

3,300 

Oage 

Dl.-  1 

heigut. 

charge. 

Feet. 

Sec.-fl. 

13.7 

3.500 

13.4 

3.330 

12.9  1 

1 2.540  1 

12.05 

1,170* 
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ffaily  gaije  height,  in  fat.  of  Klnimith  Hirer  at  Kenn,  ()raj..for 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

Mil)-. 

June- 

July. 

Aiir. 

■Sept.  ^ 

Oct. 

Nov. 

Dec. 

1.. 

12.5 

12.  S 

12.x 

13.1 

13.6 

13.7 

13.4 

12.6 

12.1 

12.0 

12.2 

12.4 

2 

..  12..5 

12.S 

12.9 

1.1.1 

13.6 

13.7 

13.4 

12.6 

12. 1 

12.0 

17  7 

12.4 

.1  . 

..  12.  .5 

12.8 

12.9 

13.  1 

13.  li 

13.7 

13.4 

12.6 

12.1 

12.0 

12.2 

12.5 

4 . 

..  12.5 

12.  K 

12.x 

13.11  1.3.7 

13.7 

13.3 

12.6 

12.1 

12.0 

12.2 

12.5 

S.. 

..  12.. 5 

12.8 

12.x 

13.1 

13.7 

13.7 

13.3 

12.6 

12.1 

12.0 

12.2 

12.5 

6 

12..5 

12.  K 

12.x 

13.2 

13.7 

13.7 

13.3 

12.6 

12.  t 

12.0 

12.2 

12.5 

7 

12.5 

12.8 

12.x 

13.2 

13.7 

13.7 

13. 3 

12.5 

12. 1 

12.0 

12.2 

12.5 

s 

12.  .5 

12.7 

12.x 

13.2 

13.7 

13.7 

13.3 

12.5 

12. 1 

12.0 

12. 2 

• 12.5 

*.♦.  . 

..  12.5 

12.7 

12.x 

1.3.2 

13.7 

13.7 

13.3 

12.5 

12.1 

12.0 

12.2 

12.5 

m 

12.5 

12.7 

12.  X 

13.2 

13.7 

1.1.7 

13.2 

12.5 

12. 1 

12.0 

12.2 

12.5 

n . 

12.4 

12.7 

I2.X 

13.3 

13.7 

13.7 

13. 2 

12.5 

12. 1 

12.0 

12.2 

12.5 

11*  . 

12.  .1 

12.7 

12.x 

1.3.3 

13.7 

13.6 

13.2 

12.5 

12.0 

12.0 

12.3 

12.5 

13  . 

12.0 

12.7 

12.x 

13.3 

13.7 

13  6 

13.-.> 

12.5 

12.0  , 

12.0 

12.3 

12.5 

14  . 

12.7 

12.7 

12.8 

1.3.3 

13. 7 

13.6 

13.2 

12.4 

12.0 

12.0 

12.3 

12.5 

1.'..  . 

12.6 

12.7 

12.9 

13.3 

13.7 

13.6 

13.2 

12.4 

12.0 

12.0 

12.3 

12.5 

16 

..  IZ.T 

12.7 

12.9 

13.4 

13.7 

13.0 

13.2 

12.4 

12.0 

12.0 

12.3 

12.5 

f7. . 

12.7 

12.7 

12.9 

13.4 

13.7 

13.6 

13. 1 

12.3 

12.0 

12.0  1 

12.3 

12.6 

IH.  . 

12.7 

12.7 

12.9 

13.4 

1.1.7 

13.6 

13.1 

12.3 

l>  0 
12.0 

12.0 

12.3 

12.6 

19.. 

12.  S 

12.7 

12.9 

13.5 

13.7 

13.0 

13.1 

12.3 

12.0 

12.4 

12.6 

20. 

12.  K 

12.7 

12.9 

13.5 

13.7 

13.5 

13.1 

12.3 

12.0 

12.1  1 

12.4 

12.6 

21. . 

12.S 

12.7  1 

12.9 

13,. ■) 

13.7 

13.5 

13  1 

12.3 

12.0 

12. 1 

12.4 

12.6 

22  . 

12. « 

12.x 

12.9 

13.5 

13.7 

1,1..'. 

1.3.0 

12.2 

12.0 

12.1 

12.4 

12.7 

23.. 

12. « 

12.  .8 

12.9 

13.5 

13.7 

12.9 

12.2 

12.0 

12.1 

12.4 

12.6 

24.. 

12.S 

I2.X 

12.9 

13.5 

13.7 

la.,'. 

12.9 

12.2 

12  0 

12. 1 

12.4 

12.6 

2o.. 

12.S 

12.. S 

1.3.0 

13.5 

13.7 

13.5 

12.x 

12.2 

12.0 

12.1  1 

12.4 

12.6 

26 

12.K 

12.x 

1.3.0 

13.5 

13.7 

13.5 

12.x 

12.2 

12.0 

12. 1 

12.4 

12.6 

27. . 

12.H 

12.  S 

13.0 

13.6 

13.7 

13.5 

12.x 

12.2 

12,0 

12.1 

12.4 

12.6 

2K  . 

12.K 

12.  .S 

13.0 

13.6 

13.7 

13.4 

12.. X 

l'>  7 

12.0 

12.1 

12.4 

12.6 

29.  . 

12.S 

13  0 

1.1.  B 

13.7 

13.  1 

12.7 

!•>  o 

12. 0 I 

12.1 

12.4 

12.6 

3i).. 

..  12. R 

12 

I3.(» 

13.0 

13.6 

13.7 

13.7 

13.4 

12  7 
12.7 

12.2 

12.1 

12.0  ’ 

12.1 

12.2 

12.4 

12.7 

12.7 

. 

Hating  tahlf  far  Klnvtnth  Hirer  at  Krno.  Ontj,.  fiu-  lU^t^-tUnd. 


Gage 

Dis- 

Gage 

Die- 

Gage  j 

[>is- 

Gag*' 

Ills-  ! 

Gflgo 

Dis- 

height. 

charge  . 

height. 

cha  rge . 

height.* 

' churgi‘. 

height. 

chargi'.  ' 

height. 

I'hurge 

Fer/. 

1 Sre.-ft. 

Feet. 

Srr.tt. 

Fnt. 

Sre.-ft. 

Ffft. 

Sfc.-tt.  * 

Frrf. 

12.00 

1,240 

12.  40 

1.700 

12.  **0 

2. 1'yO 

13.20 

2,910 

I3.t4) 

3. 7:« 

12. 10 

1.350 

12.  .50 

l.KtO 

12.  W 

2,400 

13. 

3,  HK) 

1.3.70 

3,9<V) 

12.20 

1.460 

12.  ro 

1,960 

13.00 

2.  .'>ro 

13.40 

3.  .300 

12.30 

I, .580 

12. 70 

2,100 

13. 10 

2. 730 

13.  .50 

3,510 

NtJTE.— This  tHble  is  haswl  on  «liwhrtrK<*  rnwistirfinenlK  mmli'  rliirui};  1‘KVI  Hiid  Is  woll  doflnM. 


Sfvnthhj  (ixM'harge  of  Klamath  Hirer  at  Kenn.  ftnij  . for  tUta,. 


Month. 


Januur>‘ 

February 

Manh 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Note.— These  values  are  excellent. 


Discharge  In  s<*c<imi-feet.  ^ 

Tota  n 


Ma.xinumi. 

Mminiuin. 

2. 3.50 

1.700 

2.2.50 

2,  HK) 

2. 56<i 

2. 2.50 

3. 730 

2. 7;to 

3.9tXl 

3, 7:u» 

3.  mi 

3.  .300 

3.  .300 

3.  UK) 

i.mi 

1.3.50 

i.a5o 

1 , 340 

1.460 

1,240 

1,700 

1,400 

2,100 

1,700 

3.  mi 

l.34«l 

m™«. 


2.a.vi 

I3t>.  0(.l0 

2.  ixo 

121,  IXK) 

2..'tX0 

146,000 

3. 230 

193.000 

3. '.MO 

242,000 

3.710 

221,000 

2. 7.50 

169.000 

1 . 

1(K1,000 

1,2X0 

76,200 

1 , 290 

79.300 

l,5vS0 

94.000 

1,900 

117,000 

2.  ;gio 

1.690.  II0(» 
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SURl'ACE  WATKK  SUPPLY,  P.KHj. 


SYCAN  KIVEK  NEAR  SILVERLAKE,  OREG. 

This  station  was  ostablislicd  May  2,  1905,  and  dLscontinued  Octt)- 
ber  12,  1905.  It  is  located  aliout  :10  miles  south  of  Silverlake,  Oreg., 
in  sec.  19,  T.  32  S.,  R.  14  b].  The  conditions  at  this  station  and 
the  bench  marks  are  described  in  Water-Supply  Paper  No.  177, 
page  232. 


Digrharyf  mtwtim  nu'nls  of  kStjt'an  n^ar  Silverlakt',  Omj.,  in 


I>Ut€. 

1 

Jlydrognipher. 

j Width.  1 

1 .\r»‘H  of  ' 
aeetion. 

fiage 
height.  1 

' I>is»- 
1 charge. 

vx}r,. 

Frel. 

A\.  /(. 

Fra. 

Sre.-fi. 

Mnrt'h  Ifi 

. Ivan  Landea 

27.6 

2. 4.1 

3S 

April  10 

do 1 

3(1  ' 

46.. 1 

a-o.** 

110 

May  2 

do 

•jO 

02.6 

3.45 

IS3 

JiiliP  12 

do , 

:>2 

43.9 

2.32 

m 

July  3.) 

. II.  W.  King ' 

' 19 

11.9 

1.27 

10.2 

Oftot:«*r  3 

. Ivan  laindes 

1-1  I 

1 14.9 

1.70 

5.4 

November  7. . . 

do ! 

! 12  1 

1 7.1 

1.12 

6.0 

1006. 

1 

May  y 

. Ivan  Landes 

62  ; 

236 

6.20 

5.W 

Mtiv  31 

do 

:>y  1 

, I®7 

4.80 

J44 

I>aily  (iiscfiargey  in  necond-feet,  of  ^^ycan  River  ufar  Silverlake,  Oreg.,for  1U05. 


Day. 

May. 

June. 

July. 

Aug. 

Sepi. 

oet. 

Day. 

May. 

June. 

July. 

[ Aug. 

Sept. 

Oet. 

1 

160 

33 

10 

6 

17 

57 

17 

12 

•» 

163 

87 

:13 

10 

6 

.5 

18 

.50 

' 2 

12 

17 

.1 

30 

•> 

14 

4 

138 

130 

.30 

8 

20 

...  172 

51 

H 

.3 

10 

19 

*, 

132 

142 

28 

1 

9 

9 

21 

112 

15 

3 

10 

14 

132 

142 

28 

1 

9 

•w 

34 

15 

14 

138 

155 

28 

1 

9 

14 

2.1.  ., 

. 134 

.39 

15 

19 

K 

1H3 

140 

24 

0 

9 

11 

•24 

....  1-22 

39 

15  1 

5 

10 

19 

9. 

164 

24 

0 

11 

12 

25.... 

112 

39 

n 

<> 

10 

;9 

10...;.  ... 

I.W 

85 

•21)  : 

0 

12 

9 

26 

...  146 

42 

10  i 

0 ' 

to 

19 

11 

158 

•20 

0 

9 

9 

27 

...  192 

39 

10 

3 ■ 

14 

24 

12 

151 

68 

•20 

0 

9 

12 

134  ' 

' 39 

10 

;<  1 

11 

19 

, 19 

14 

145 

94 

19  ' 

1 

10 

9 

3) 

. 107 

37 

10 

5 ! 

si 

w 

31 

10 

19 

l«.  

1.58 

60 

19 

10 

12 

I 

1 

NtiTK.  • Thow  r|ii«rhnn;<'H  won*  ohtiiiiuMl  hy  thi'  nu'thml  for  KhiftiriK  channols. 

Monthly  tim'hnnjt  of  Synni  River  near  Silverlake.  Ore<f.,fnr  /906. 


Month. 

Disehanfe  In  second-fis’t. 
Maxinumi.  .Minimum.  Mean. 

Total  in 
aen'-feet 

Mav 

192 

97 

146 

8.98l> 

-Mine . . 

155 

34 

75.0 

4.466 

.Milv 

33 

10 

18.9 

1.160 

.\llgtlSt  

10 

0 

2. 87 

176 

.S4'pi««inln  r 

14 

6 

9.67 

57.5 

OetolK*r 

24 

5 

13.4 

824 

The  f>eri<»d . . 

’ 

16.290 

N'»tk.— Tlirjtf  vhIu«'.s  »rp  fnir. 
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LOST  RIVER  NEAR  IT.EAR  LAKE,  CAL. 

This  station  was  e.stabli.shed  September  1,  1904.  It  i.s  located 
about  2 miles  downstream  from  Je.ssie  I).  Carr’s  Clear  Lake  dam,  a 
.short  distance  below  the  dam  site  for  Clear  Lake  reservoir,  about  20 
miles  from  Tide  I.,ake  post-office.  Cal.  The  conditions  at  this  station 
and  the  bench  marks  are  dc.scribed  in  Water-Snpidy  Pajicr  \o.  177, 
page  23.3,  where  are  given  also  references  to  publications  that  contain 
data  for  previous  years. 


hUchariie  vieasiimitmln  of  Im»1  Hirer  near  Clear  Lake,  Cal.,  in  OOii, 


Dat«‘. 


March  2. . 
March  3. . 
March  6. . 
March  7., 
March  M. . 
March  9. . 
Man-h  27. 
Aprils... 
April  6. . . 
.April  17. . 
April  24. . 
May  2.... 

J uric  14 

July  15 

Oeioljcr^. 


nydrt»graphcr. 

Wi.lih. 

Area  of 
section. 

height. 

Dia- 

charp'. 

Ffft. 

Frel. 

Sec.’fl. 

T.  Parley 

UT2 

tiS 

G.  IS 

146 

. .do 

M2 

113 

6.2.5 

157 

. .do 

125 

HI 

6.00 

235 

..do 

127 

203 

7.18 

452 

..do 

135 

238 

7.  .3.5 

534 

..do 

m 

m 

7.18 

460 

..do 

lAH 

407 

H.  80 

1,330 

..do 

150 

421 

9. 0t» 

1.480 

...it) 

1.50 

445} 

9. 10 

1.610 

. .do 

14X 

3/6 

S.50 

1.270 

F.  Ilcndricka 

i;J5 

246 

7..*il} 

626 

..do 

125 

168 

6. 90 

36.5 

..do 

6.5 

60 

.5. 80 

.58 

..do 

10 

10 

5. 20 

13.9 

. .do 

18 

13 

.5. 20 

10.2 

Daily  yaye  height^  infert,  of  Lost  River  mar  ('lear  Lake,  ('al.,/or 


Day.  Jan. 

Kct). 

Mar.  Apr. 

May. 

June. 

July.  .Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1.. 

5. 2 

.5.5 

6.45  9.3 

6.9.5 

6 . 

.5.25  ,5.1 

5.1 

5.2 

.5.2 

5.3 

2.. 

5. 2 

5.5 

6. 15  9. 1 

6.8.5 

6.3 

5. 2 • .5. 1 

.5.1 

5.2 

.5.2 

.5.3 

3.. 

5.2 

5.5 

6. 2 9. 0 

6.8 

6.3 

5. 2 5. 1 

5.1 

5.2 

5.2 

5.3 

4-. 

5. 2 

5.5 

6.15  9.0 

6. 7.5 

6.3 

5. 1 5. 1 

.5.1 

5.2 

5.3 

.5.3 

.5.. 

5. 2 

5.5 

6.2  9.a5 

6.5 

6.3 

.5.05  ,5.1 

5. 1 

5.2 

6.3 

.5.3 

6.. 

5. 2 

.5.5 

6.  ,55  9. 1 

6.45 

6.4 

,5.0  5.1 

.5.1 

.5  *.> 

5.3 

,5.3 

7 

6.5 

7. 1 1 9. 25 

6.4 

6.6 

,5.0  ,5.1 

5.1 

5.2 

5.3 

5.3 

K.  . 

5.5 

7.25  9.3 

6. 25 

6.  .55 

,5.0  5.1 

.5.1 

5.2 

5.3 

5.3 

9-. 

5. 2 

5.5 

7.2  9.4 

6.3 

6.45 

5. 0 , 5. 1 

.1.1 

5. 2 

5.3 

,5.3 

10.. 

5. 2 

,5.5 

7.4  9.4 

6.  ‘25 

6.2 

.5.0  ' ,1.1 

.5.1 

.5.  2 

.5.3 

5.  .3.5 

11.. 

5. 3 

5.5 

7.8  9.3 

6.  *25 

6.2 

.5.3  1 .5.1 

.5.1 

.5. 2 

.5.3 

.5.4 

12.. 

5.3 

5.5 

7 7.5  9.3 

6.2 

6.1 

.5. ‘25  .5.1 

.5.1 

.5.2 

5.3 

5.  45 

13.. 

5.3 

,5. 5 

7.7,5  9.2 

0.2 

6.1 

•').  2 ' 5.  1 

5. 2 

.5.2 

.5.3 

5.  45 

14. 

5. 4 

5.5 

7,  7.5  9. 0 

6.  2 

6. 0 

.5.2  ' 5.1 

5. 2 

.5  '? 

• .5.3 

.5.  .5 

15.. 

5. 4 

5. 75 

7. 75  8. 75 

6.2 

,5.9 

.5.  2 , 5. 1 

5.2 

•5. 2 

.5.3 

>1. 

16.. 

5.5 

,5.85 

7. 7.5  8. 5 

6.2 

.5.8.5 

.1.2  ! 5.1 

.5.2 

.5.2 

.5.3 

5.5 

17.. 

5.  .55 

,5.8 

7.  7.5  8.  4 

6.2 

.5.9-, 

.5.2  .5.1 

r%  *.> 

.5.2 

5.3 

5.6 

18.. 

5.  .V> 

5.8 

7.  .8.5  8. 2 

6.2 

5.H 

5.  2 ' 5. 1 

5, 2 

5. 2 

.5.3 

,5.6 

19.. 

5. 55 

6. 0 

8.0  8.0 

6. 1 

5. 15  ) 5. 1 

.5.2 

.5.2 

5. 3 

5.7 

20.. 

5..V) 

6.7 

8.  1 7.  S 

6. 1 

5.6 

.5.  15  5. 1 

5. 2 

.5.2 

.5. 3 

.5.7 

21 

5.55  , 

6.8 

8. 2 7. 7 

6. 0.5 

5.5 

5. 15  ] 5. 1 

.5.2 

,5.2 

.5.3 

,5.8 

22.. 

5.55 

6.85 

8.3  7.05 

6.  0.5 

,5.  ,5 

5. 1 ! 5.1 

5.2 

5.2 

5. 3 

5.8 

23.. 

5. 55 

6.  .5.5 

8,  4 7. 5.5 

6. 05 

.5.4 

5. 1 1 5. 1 

.5.2 

,5.2 

5.3 

5.8 

24.. 

6,25 

8.5  7.  .5.5 

6.0 

5.25 

.5.1  1 5.1 

5.2 

5.2 

.5.3 

6. 1,5 

‘25.. 

6.0 

8.7  7.4 

6.0 

5.3 

5. 1 5. 1 

.5.2 

5.2 

5.3 

6.8 

28.. 

6.2 

8.8  7.25 

6.0 

5.4 

5.1  I 5.1 

n.  2 

.5.2 

5.3 

7.2 

27.. 

6.9 

8.8  7.2 

6.2 

5.45 

5. 1 1 5. 1 

5.2 

5.2 

5.3 

7. 35 

28.. 

5.5 

6.6 

8. 8 7. 1 

B.  4 

5.25 

5.1  , 5.1 

5.2 

5.2 

5.3 

7.3 

29.. 

5.5 

8.75  7.0 

6.5 

5.36 

5. 1 : .5. 1 

5.2 

5.2 

5.3 

7. 15 

30.. 

5. 5 

8.8  7.0 

6.6 

5.35 

6.1  5.1 

5.2 

5.2 

5.3 

7.0 

31.. 

i 5.6  ; 

9. 3 

6.6 

6.1  5.1 

7.0 

Digitized  by  Google 
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srRKACE  WATER  SUPPLY,  1906. 


Haling  table  for  Lout  Kirer  near  Clear  Lake,  Cat., /or  1906. 


Otar 

o 

(iage 

hciglit 

Dis- 

charge. 

Gage 

height. 

D La- 
charge. 

O'  1 
A-c  I 

r* '» 

Di!^. 

charge. 

Gage 

height 

Dis- 

ebarge. 

Ff'l. 

Sec.-ft. 

Feet. 

1 Sec.-fl. 

Feel. 

See.^ft. 

Feel. 

Sec.-ft. 

Feet 

Sec.-ft. 

5.00 

5 

5.K0 

ti6 

ft.tXl 

252 

7.40 

562 

8.40 

1,100 

S.  10 

H 

.5.f«0 

Ml 

ft  70 

2S6 

7.50 

008 

8.tO 

1.230 

5.20 

V2 

fi.oo 

9M 

ft  .so 

320 

7.00 

654 

8.  >0 

l,3i0 

17 

0. 10 

IIS 

ft.W 

3.56 

7.70 

702 

9.00 

1,500 

5.40 

23 

0.20 

140 

7.00 

392 

7.S0 

755 

9 20 

1 640 

5..'i0 

;to 

ft.  iiO 

l»i4 

7. 10 

4.32 

7-90 

MO 

9.40 

1.7NS 

40 

ft  . 40 

191 

7 20 

474 

M.OO 

805 

5.70 

r*2 

ft-.V) 

220 

7.;« 

b\b 

8.20 

‘>0 

Note.— This  lahle  bajw*d  on  hurgu  rtu*»?»invm**nl.s  mado  during  :90€and  Is  w**ll  het  w«*n 

gage  heights  5.‘J  hs't  itnd  9.1 

Monthly  ilincharyf  of  Lo^t  Rw'^r  rxetir  Clear  Jjikf  , Cal., /or  JtKfti. 


JM*«'hsrp»*  lu  s«'ond-(»M»! 


Month. 

Maximimi. 

Minimum. 

ACTfr-iMt. 

.lanuarr ....  . . 

35 

12 

216 

urn 

Febrxiarv 

356 

30 

106 

March 

1.710 

797 

m,m 

April 

I.TBO 

m 

1, 190 

May 

S74 

»!> 

177 

to,9m 

Juuc 

2S2 

17 

90.3 

si,m 

July 

17 

6 

9.4 

m 

AU^.Rt 

8 

8 

&Q 

4^ 

8epU;ml;»'r.  . 

13 

8 

MX  4 

Ortolxjr 

13 

13 

12.0 

7» 

Novenil»cr 

17 

11 

16.5 

r>eofimb<>r 

540 

. 

127 

7,sao 

The  year. 

I.TW 

5 

311 

im^im 

Note.— Values  arc  rail'd  as  follows:  Mart'h  to  May,  excellent;  Augun  to  Kovemlier,  fair;  n'nu^kir 
of  gfMxi. 


LOST  HIVEU  NEAK  MERRILL,  OREO. 

This  station  was  cstnlilished  July  26,  1904.  It  is  located  about 
H miles  downstream  from  the  Stukel  Bridge,  4 miles  northwest  of 
Merrill,  Oreg.  The  conditions  at  this  station  and  the  bench  marks 
are  described  in  Water-Supply  Paper  No.  177,  page  236,  where  are 
given  also  reference's  to  publications  that  contain  data  for  previous 
years. 

h\<ihirtjr  tmmurt  mrntK  of  Lost  Hirer  near  Merrill^  Orey.,  in  J90ti. 


lhiU\ 

Mydn  tgrtiphiT. 

Wiilth  ' 

.\rt‘H  of 

Si'CtlOtJ. 

Ga^' 
height . 

Dis- 

charp*. 

Fret.  1 

Sy.  ft. 

Fest. 

Sec.-ft. 

Kfimiiirv  27 

t T.  Darlev 

ml 

IftH 

4.30 

?vl.5 

130 

908 

10.75 

2.»)20 

Mfircli  27.  

U lIuMnird 

14»i 

1.120 

12.  OS  ' 

3,  tTU 

.Man  h 27. 

. ...do 

I4<> 

1.  140 

12.22 

:i.5?o 

Mumh  2S 

...  .do 

140 

1.150 

12. 17 

3,  ;»o 

do 

14.5 

MtO 

12.0*. 

3.  .“20 

.Vlurt'h  28.  , . . 

. ..do 

1 4.'. 

1.  110  1 

1 12.02 

3. 

.Marrh  29 

..  ,.dt> 

H4 

1.090 

n.  r.2 

3.  .510 

,do 

142 

i.uito  i 

11.34 

3, 320 

March  .'W 

do 

142 

970 

11.04 

3.080 

\j,ril  1 

149 

1.2ft0 

13.  U5 

4.0W 

.Vpril  I 

tio 

14-.» 

1 . 270  , 

13.  IS 

4.190 

.\pril  2 

do 

152 

1.350 

13.  tWl 

4.270 

.\pril  2 

do 

152 

1,350 

13.  fit) 

4.5(f) 

.\pril  10 

C.  r.  Parlev 

1 4‘» 

1..100 

13.02  1 

1 3.  MO 

April  U 

..  ..do 

1 4.5 

1. 100 

11.92  : 

! 3.160 

■\pril  14 

do 

13ft 

984 

11.23 

2.850 

April  18. 

do 

138 

824 

9.80 

2,360 

April  19 

do 

13ft 

735 

9.26  ' 

2,110 

April  20 

L.  F.  Hendricks 

132 

563 

8.32 

1,320 

April  25 

C,  T.  Durli'y 

112 

414 

6.60 

i.ieo 

April  2ft 

do 

112 

406 

6.30 

1.110 

April  30 

May  5 

L.  F.  Hendricks 

no 

379  1 

5.00 

1,010 

..  ..do 

105 

341  1 

4.80 

M3 

Mav  29 

do ... 

90 

184  i 

4.10 

237 

« 

146 

3.96 

217 

Septcml'K'r  10... 

. . ..do 

S7 

fa 

3.50  1 

1 >7 

’N 

DigJ'Z 

0 

>. 
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Daily  gage  heighty  in  fecty  of  Lost  River  near  Merri/ly  Oreg.yJoT  1906. 


2. 

3. 

4. 

5. 

6. 

7, 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 


21 ... . 


31 


Jan. 

1 Feb. 

Mar. 

! Apr. 

May.  i 

1 

June. 

July,  i 

Aug. 

1 Sept.  J 

Oct. 

Nov. 

I Dec. 

3.3 

, 3.3 

155 

: 12  9 

56  1 

1 4. 45 

2 7 

255 

25 

2 5 

1 2 4 

24 

3.3 

1 3.3 

5 3 

13.6 

1 53  1 

1 145 

3.7 

255 

' 25  i 

2 5 

2 4 

3.4 

3.3 

3.3 

50 

1 12  7 

505  ! 

' 15 

1 3.7 

2 55 

: 25  1 

2 5 

2 4 

2 4 

3.3 

o3.3 

16 

11.5 

50  1 

I 3.7 

1 255 

3.5  1 

3.5 

24 

2 4 

3.3 

a 3.3 

135 

10.6 

185 

' 13 

1 27  ' 

3.55 

2 5 

3.5 

2 4 

2 4 

3.3 

03.  4 

12 

10.15 

4.65 

4.25 

3.7 

255 

2 5 i 

1 25  ' 

24 

24 

3.3 

3.4 

11 

; 11.0 

16  1 

4.2 

1 3.7 

25 

3.5 

! 25 

2 4 

2 4 

3.3 

3.4 

11 

11.75 

16  ' 

1 13 

3.65  ' 

2 5 

2 5 

25 

1 3.4 

2 4 

3.3 

3.4 

1 165 

: 12  4 i 

15 

' 13 

3.05  1 

! 25 

2 5 

2 5 

; 3.4 

3.4 

3.3 

3.4 

58 

120  1 

145 

i ' 

26  1 

i 25 

1 25 ; 

2 5 

24 

3.4 

3.3 

3.4  , 

53 

: 12  5 

135 

14  1 

: 26  i 

3.5 

3.5  ' 

25 

2 4 

2 4 

3.3 

3.4  i 

57 

1205 

125 

115  i 

i 3.7  1 

1 2 5 

3.5  : 

2 5 1 

3.4 

3.45 

3.3 

3.4 

585 

121 

■ 12 

1 15  1 

1 3.7  ' 

' 3.55 

2 5 ' 

25 

3.4 

2 45 

3.3 

3.45 

55 

11.2 

1 13 

11 

26  i 

1 2 55 

2 5 ' 

25  1 

1 3.4 

3.45 

3.3 

3.45 

59 

. 10.  55  , 

12 

12 

26 

3.55 

2 5 ; 

2 5 

3.4 

3.  45 

3.3 

■ 3.5 

53 

10.1 

1 1 15  ' 

12 

‘ 3.6 

3.5 

3.5  1 

3.5 

24 

3.  45 

3.3 

3.5 

19 

9.95  , 

i 12 

10  ' 

' 3.6 

3.55 

2 5 1 

3.5 

1 3. 4 

3.45 

3.3 

3.6 

15 

29  ! 

i 125  1 

1 3.9  1 

2 6 

2 55 

2 5 i 

25  , 

, 3.4 

3.45 

3.3 

3.H 

14 

9.25 

1 115  ' 

1 2 95 

3.6 

3.55 

2 5 

25  ' 

3.4 

3.45 

3.3 

10 

, 135 

2 15 

105 

3.85  1 

3.6 

1 3.55 

2 5 

3.5 

1 3.4 

3.  45 

3.  .3 

145 

' 145 

7.95 

1 

4. 1 

, 2 85 

3.6 

2 55 

3.5  ' 

2 5 

3.  4 

2 45 

3.3 

5.15 

1 75 

7.  4 1 

1 105 

' 3.8 

3.6 

2 5 

2 5 

3.5" 

^ 2 4 

3.15 

.3.3 

. 5.2 

55 

7.1  ; 

11 

3.85 

3.6  1 

, 3.5 

3.5 

3.5 

2 4 

3.45 

3.3 

' 5.3  1 

&9 

0.85 

I 10 

3.  85 

3.  55  ! 

2 55 

25 

25  1 

1 24 

3.45 

.3.3 

10 

10.8 

50 

12 

3.8 

3 .55  ' 

' 3.55 

3.5 

2 5 1 

, 3.4 

3.5 

3.3 

15 

11.4 

55  1 

1 4.  1 

1 3.8 

1 

3.55 

3.55 

3.5 

3.5 

3.  4 

3.5 

3.3 

' 13 

12. 1 

0.5 

' 105 

3.8 

3.55  , 

, 3.55 

3.5 

3.5 

3.  4 

3.  ()5 

3.3 

13 

121 

525 

105 

3.8  . 

2 55  1 

1 3.55 

2 5 

3.5 

3.4 

185 

3. 3 

11.5 

5 85 

I 11  I 

3.7 

2 55  , 

, 2 5 

2 5 I 

3.5 

3.  4 

26 

3.3 

11.05 

59 

4.  15 

1 3.7 

3.55  , 

, 3.5 

3.5  ! 

2 5 

3.4 

22 

3.3 

11.5 

1 

4. 25  ! 

, 1 

3.55  1 

3.S 

2 5 

18 

I I I ! I ' I I 


o EstlmaUHi. 


Rating  tables  for  Lost  River  near  Merrill,  Oreg. 

JANUARY  1 TO  MAY  17,  1906.a 


1 Gage 
height. 

Dis- 

charge. 

J Gage 

Dis- 

charge. 

Gage 

lieight. 

Dis- 

charge. 

1 Gage 
height. 

Dll.- 

charge. 

Oaw 

height. 

Dis- 

charge. 

Feet. 

Sec.-/t. 

, Fert. 

Sfc.gt. 

Feel. 

Ser.ft. 

, Feet. 

Sec.-ft. 

Feet. 

Stc.-fl. 

3.30 

102 

,1  150 

467 

U 5 .70 

KK7 

C..80 

1,272 

8.80 

2,006 

2 40 

125 

'!  4.(0 

.'i02 

' 5.80 

922 

6.  VO 

1,307 

9.00 

2,080 

3.50 

150 

4.70 

217 

5.90 

9.57 

1 7.00 

1,342 

9. '20 

2, 1(0 

3.00 

176 

,,  4.80 

572 

6.00 

992 

7.20 

1,414 

9.40 

2. 240 

3.  70 

203 

190 

607 

6. 10 

1,027 

‘ 7.40 

1.4X8 

9.(0 

2, 320 

3.80 

232 

! 5.00 

(42 

6.20 

1,002 

: 7.eo 

1 , 5(/2 

9.80 

2,400 

3.90 

262 

1 5.10 

677 

6.:io 

1,097 

1 7.80 

l.ivl6 

10. 00 

2,4X0 

100 

294 

' 5.20 

712 

6.40 

1,132 

8.00 

1,710 

11.00 

2,9o0 

1 10 

32H 

5.30 

747 

6.  .'0 

1, 1C7 

8.20 

1,784 

12.00 

3,440 

' 4.20 

362 

, 5.40 

7S2 

6.  CO 

1,202 

j 8.40 

1,8.58 

13.00 

4.000 

4.30 

397 

1 5.50 

H17 

' 6.70 

1,237 

i 8.(0 

1,932 

1100 

140 

112 

'1  5.(10 

852 

■ 

MAY  18  TO  DECEMBER  31,  190»>.1» 


3.40 

66 

3.90  1 

185 

4,40  ^ 

342 

4.90 

* 5II 

5.30  ' 

1 

650  1 

3.50 

87 

100 

215 

4.50 

375 

5.00 

.515 

5.40 

685 

3.(0 

108 

4. 10 

24<j  i 

1 (O 

409 

5. 10 

.5.*4I 

5.50  ; 

7X 

3. 70 

131 

4.x 

278 

4.70 

443 

5.x 

(>15 

5.  (O 

755 

' 3.80 

157 

4.x 

1 

310  j 

4.80  1 

477 

1 

oThls  table  is  t>asCKl  on  discharge  moasnremonts  made  during  1<A)4-1906  and  Is  well  de&ned. 

6This  table  is  base^d  ouSdischarge  measureiuents  madcduring  1906  and  Is  well  dellnad  between  gage 
heights  8.6  feet  and  4.1  feet. 
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surface  water  supply,  llKKi. 


Monihly  dUcharge  of  Lott  River  near  Xferrill^  ()T(g.,for  I90G. 


Month. 


January 

Febnmr>' 

March. 

April 

May 

June 

July 

August 

St^plomlKT 

OctolXT 

Noveiiitn*r 

!><*oomU'r 

The  year 


Discharge  in  seL‘ond-fect.  1 ^ ^ . 
Total  in 


Maximum. 

Minimum. 

Mean. 

acre-fwt. 

102 

102 

102 

6.270 

747 

102 

259 

14.400 

3.500 

328  1 

! 1.260 

77.500 

4.380 

040 

2.540 

161.000 

852 

215 

386 

23.700 

376 

131 

240 

14,300 

131 

98 

113 

6,950 

98 

87 

93.7 

S.760 

87 

87 

87.0 

6, 180 

87 

87 

87.0 

6,350 

m 

M 

66.0 

3.990 

755 

66 

130 

7.990 

4.380 

(ki 

447 

186.400 

Note.— These  values  are  exivllent  exivpt  for  May,  whicH  lsgoo<l. 


TULE  LAKE  NEAR  MERRILL,  GREG. 

This  station  was  ostahlished  May  17,  1904,  for  recording  the  water 
level  in  Tule  Lake.  It  is  located  on  Tule  Lake  at  the  mouth  of  Lost 
Kiver  about  3 miles  east  of  Merrill,  Oreg.,  25  miles  south  from  Kla- 
math Falls,  and  near  the  Oregon-Califomia  line.  The  conditions  at 
this  station  and  the  bench  marks  are  described  in  Water-Supply 
Paper  Xo.  177,  page  238. 

r>aily  guye  lieiyhl,  in  feel,  of  Title  Lake  near  Merrill,  Oreg.,  for  1906. 


Day. 

Jan.  I Ffth 

Mar. 

.\pr.  May. 

Jam*.  1 Jul.v.  Aug. 

Sept.  Oct. 

Nov.  Dec. 

1.. 

i 

7.75  

9.0  , 8.85  8.4 

7.75  7.4 

7. 15  1 7.0 

2.. 

1 fi.i.'i 

6.8 

1 

8. 4 ... 

7.7  

«.  1 

8.2 

1 7.1 

9.0  8.8  

7. 3 

1 ... 

10 

7.  i6  ' 

r.  *. 

tt  0 

7.6  ... 

7. 1 

8.7  S.W 

Ik 

7.25 

19.  ...  

7. 2 

20  ' 

7.16  

21 . 

8, 9 

22. 

p 

9.0  ... 

7.6  

23. 

8.  i'l  

25. 

T.3 

7.3 

2ii. 

7.8 

30 

7 7 

9.  1 

7. 4 

7.0  

3! 

1 n.n 

7-8 

7. 16 

7.35 

1 i 

MILI.KU  C'UEr;K  NEAU  I.OREU.A,  OKEO. 

This  .station  was  estahlislied  August  10,  1904.  It  is  located  at  the 
Horsefly  dam  site,  10  miles  northeast  of  Lorella,  Oreg.  The  condi- 
tions at  this  station  and  the  bench  marks  are  described  in  Water-Sup- 
j)ly  Paper  Xo.  177,  ])age  239,  where  are  given  also  references  to  publi- 
cations that  contain  data  for  previous  years. 

Digitized  by  GoOglc 
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Jjucharrjt  meanumncntJi  of  \filUr  Creek  near  Lorelia,  Oretj.,  by  F.  Ilnuincka^  in  1906. 


1 

Date. 

WidlhJ 

i Area  of 
scH^tion. 

2.0 

Dis- 

charge. 

i 

^ Ftrt. 

Sq.  ft. 

Fed. 

Sec.-/t. 

Marvh  27 

140  , 

8.65 

883 

March  280 1 

1 140  ' 

' 243 

8.05 

884 

March  29 

140 

271 

8.80 

1.040 

Mairh  30 1 

1 140 

:t40 

9.50 

1.440 

SlanhSO 

ISO 

4:11 

10. 10 

1.940 

April  4 

140 

188 

8. 25 

029 

April  5 

140 

2H4 

9. 00 

1.  110 

Dttic. 


I Width.' 


A TV  A of 
Mcction. 


Di»- 

height,,  rharge. 


, Fret.  . Stf.ft.  Fed.  Sec.-ft. 

Aprllfi 140  9.-JS  1.24<J 

April  9 m .M7  10.t:T.  2..*iS4) 

April  10 i:iO  3N9  9.72  1,090 

April  22 m i 127  7.A^ 

April  A'i HO  120,  7.02  ;U)9 

JulvU • ' .*».«)  0 


« M»*rtson*d  l>v  C.  T.  Dark’V. 


hfiily  gayr  hryjhi,  *«  fd't,  of  MiUrr  Crrek  JWar  LorrUn,  Orrg.,  for  !906. 


Day. 


Jan. 


Fch.  Mar.  Apr.  May.  | June.  ’ July. 


1  fi.2 

2  «.2 

3  0.2 

4  0.2 

.•» 0.2 

fi fi.  2 

7  0.3 

8  0.3 

9  0. 4 

10  0.4 

11  0. 4 

12  0.3 

13  0.3 

14  0.3 

15  6.3 

10 0.3 

17  0.3 

18  0.3 

19  0.3 

20  0.3 

21  0.3 

22  0.3 

23  0.3 

24  0.3 

25  0.3 

0.3 

0. 3 

6.3 

0.3 
0. 3 

31 0.3 

I 


0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

6.3 

11.3 
0.3 
0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.  3 1 
0.3  ' 
(i.  3 

!;:!!• 

0.3  I 
0.3 
0.2 
0.  1 

0. 0 


7.0 

7.1  ' 

7.1  ' 
7.a'i 
7.0  1 

7.05  , 

7.2  I 


7.5 
7.3 
7. 1 

0.9 

0.7 

0,7 

0.7 


7.8 

8.3 

H.M 


9.0 

8.0 
8.f.5 
8.f5 
9.7 
9. 0 


K.  1 
8.  1 
0.4 

8. 15 
9.2 

9.5 

9.9 

9.9 
10.5 
10.0 

9.1 
8.8 
K.H 
8.7 
8.7 

8.9 
K.5 

8. 1 


7.5 

7.4 

7.5 

7.4 

7.3 

7.4 
7.4 
7.2 


7.0 

7.0  ' 
0.9 
O.K  I 
0. 7 , 

0. 7 
0.7  ! 
0.0 
0.0 
0.5 

0..5  I 
0.  ,5 
0.0 
0.7  , 
0.7  I 

0.7 

0.7 

0.0  I 
0.0 
0.5  J 

0.5  , 
0,5  I 
0. 5 
0.5 
0.4 

0.5 

0.8  I 

7.1  I 

7:51 


7.0 

0.9 

0.9 

7.0 

7.3 

7.2 

7.1 

7.0 

0.9 

O.K 

O.K 

0.7 

0.0 

0..'* 

0.5 

0.4 

0.4 

0.3 

0.3 

0.2 

0.2 

6. 1 
0. 1 

0. 1 
0. 1 
6. 15 
0, 15 
0. 15 


0,  15 
0.  15 
0.  I ' 

0.1  I 

0.05  I 

O.ft'i  ' 
(i.  0 I 

0.0  I 


Nov.  JVo. 


6.1 
0. 1 
0. 1 
0. 1 
0.2 


6.1 
O.l 
0. 1 

0.1 
6.1 
0.1 
O.l  I 
O.l  ' 

0. 1 
0.1 
0.1 
0.1 
0.  1 


0.2 
0.  :i5 
0.4 
0.3 
0.3 

0.3 

0.2 

6.2 

6.2 

6.2 

6.2 

6.2 

6.2 

6.2 

6.25 

6.3 

6.3 

6.4 

6.6 

7.05 

8.35 
7.95 
7.4 
7.4 
0.8 
0. 0 


Note. — The  riwlc  waa  dry  .Tuly  7 to  Noveml»er  17. 


Hating  table  /or  .\fUler  t'rrrk  mar  LordUi,  ()ng.,Jor  lOtu,. 


' Gage 

i 1 

(Jagi* 

Die- 

(Jage 

1 height. 

charge.  1 

1 height. 

i- 

charge. 

height. 

Fed.  j 

I Sec.  ft. 

' Fed. 

Ser.-tt. 

Fret. 

6.00  ! 

1 0 M 

; 6.80 

.52 

T.U» 

6. 10  1 

1 1.5  1 

! 6.90 

r*7 

7.70 

0.20 

4 

7.00 

n; 

7.  SO 

1 6.30 

8 

7. 10 

109 

7.^0 

G.40 

13 

7.20 

i:i6 

«.0(- 

' 6.50 

20 

7.30 

8.  10 

6.00 

29 

7.40 

aX) 

8.20 

6.70 

39 

7.50 

245 

8.30 

Dis- 

Gage 1 

i Di.s- 

) (lage 

Db- 

charge. 

height. 

CllH  W. 

‘ heiglil. 

charge. 

Fev.-ft. 

Feet. 

See. -ft. 

^ Feet. 

See.-ft. 

290 

8.40 

715  1 

>j  0.40  1 

1,415 

:«7 

K..VJ  1 

775 

i 9.W)  ' 

1,575 

;iK7 

, 8.«i0 

835 

9.W 

1,745 

4.17 

8.  70 

900 

, 10.00  j 

1,915 

4W  1 

8 . SO 

‘K/. 

: 10.20  1 

2. 0.8,5 

:.45  , 

■ 8.W  , 

1.035 

{ 10.40  1 

2, 265 

»j00  1 

- 9. 00  ’ 

1. 110 

655  r 

9.20  : 

l,2fX) 

I 


NiiTE.-^ThiH  tahle  la  ha*Hl  on  rliachargi'  ineitsuremenia  made  during  UN>4  l'K>i  and  is  well  fledned. 
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SURFACK  WATER  SUPPLY,  1906. 


Monthly  ditclioryt  of  Miller  Creek  near  Ijordla,  Oreg.,for  190€. 


Month. 


Januar>’ 

February... 

March 

April 

May 

Juno 

July 

Au^sl 

8optoinbcr. . 

October 

November. . 
Pocomber. . , 


The  yea  r . 


Diseharpo  In  second-feet.  _ 
Totalln 

Maximum. ' Minimum.  Mean. 


13 

4 

7.7 

474 

52 

4 ' 

1U5 

638 

l.riiiO 

39 

4i5 

27.400 

2,3t0 

136 

779 

46.400 

245 

13 

56.7 

3.«>) 

ir>8 

1.5  : 

47.3 

2,610 

2.S 

0 1 

0.3 

16 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1.5 

0 

O.A 

3p 

685 

1.5 

G8.1 

4. 19n 

2.3ti0 

0 1 

i us 

8a.j00 

I 


Noth. — N'ulues  ar»'  rated  as  follows  Man'h  to  May  and  Ihs'embrr.  exi'oRent;  January.  February, 
and  June.  (JikmI.  July  and  NovemlxT.  fair. 


MISrELLANKOUS  MEASURE.MENTS  IN  KLAMATH  RIVER  DRAINAGE  BASIN 

Chemj  Creeic  (North  I‘ork)  near  Crystal,  Oreg. — This  siroiiin  is  tribu- 
tary' to  l'|>i)er  Klainutli  Lake  from  ttip  west.  A iiioasurcmpiit  was 
made  St'ptemher  1,  190(>,  near  the  crossing:  on  the  road  from  Fort 
Klamath  to  Pelican  Bay; 

Width,  U.5  feet;  area,  5.8  wjuare  feet;  di.scharge,  9.4  8econ<l-foet. 

(ottonu'ood  Creek  near  Brownell,  Cal. — Cottonwood  Creek  is  tribu- 
tary to  Lower  Klamath  Lake  from  the  south.  The  following:  meas- 
urements were  made  during  1006  at  Brownell’s  “F”  ranch: 

February  13;  Width,  22  feet;  area,  25  square  feet;  discharge,  14  second-feet. 

.September  20:  Width,  25  feet;  area,  32  square  feet ; discharge,  12.2  second-feet. 

Crooked  Creek  near  Klamath  Agency,  Oreg. — This  stream  is  a tribu- 
tary of  Wootl  River.  A measurement  was  made  August  .31,  1906. 
at  the  bridge  It  miles  from  Klamath  Agency  on  the  road  to  Fort 
Klamath ; 

Width,  ;il  feet;  area,  91  square  feet;  discharge,  59  second-feet. 

] forts  ( reek  utar  Ifori't,  Cal. — Doris  Creek  is  tributary  to  Lower 
Klamath  Lake  from  the  southwest.  The  following  meivsuremeiit.' 
wi>re  made  during  1906  at  Doris  ranch: 

Mar<  h 22;  Width,  5.4  feet;  area,  7.1  .s«iuare  feel;  discharge,  Il.ti  second-feet. 

February  14:  Width.  5.5  feet;  area,  5.1  .square  feet;  duscharge,  8 seeond-feet . 

September  2ti;  Width,  13  feet;  area.  13.7  stpiare  feet;  discharge,  8.4  second-feet. 

J'ort  Creek  near  Fort  Klamath,  Oreg. — This  stream  is  a tributary  of 
Wood  River.  A measurement  was  jnade  August  31,  1906,  at  the 
bridge  2 miles  southeast  from  Fort  Klamath  on  the  road  between 
Klamath  Agency  and  Fort  Klamath: 

Width,  42  feet;  area,  104  square  feet;  discharge,  115  second-feet. 
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Rock  Creek  near  Odessa,  Oreg. — This  stream  is  tributarj’  to  Upper 
Klamath  Lake  from  the  west.  A measurement  was  made  September 
3,  1906,  at  road  crossing  7 miles  below  Ode.ssa  on  the  road  from  Odessa 
to  Klamath  Falls: 

Width,  1-1  feet;  area,  9.8  square  feet ; diseharRC,  12.8  aerond-feet. 

Sevenmile  Creek  near  Fort  Klamath,  Oreg. — This  creek  is  tributary 
to  Upper  Klamath  Lake.  A measurement  was  made  September  1, 
1906,  at  the  bridge  on  the  road  between  Fort  Klamath  anil  Pelican 
Bay: 

Width,  29  feet;  area,  99  square  feet;  discharge,  8,3  second-feet. 

Spring  Creek  near  Klamath  Agency,  Oreg. — This  stream  is  a small 
tributary  of  Crooked  ('reek.  A measurement  was  made  August  31, 
1906,  at  the  bridge  1 mile  from  Klamath  Agency  on  the  road  to  Fort 
Klamath: 

Width,  22  feet;  area,  42  sijuan*  feet;  discharge,  27  secoml-feet. 

IVtVTow  ('reek  near  Jiromnell,  Cal. — Willow  Creek  is  tributarj’^  to 
Lower  Klamath  Lake  from  the  south.  The  following  measurements 
were  made  during  1906  near  the  hridge  on  the  Merrill  and  Brownell 
road: 

Febntary  13:  Width,  18  feet;  area,  13  square  feel;  discharge,  13  second-feet. 

March  24:  Width,  20.5  feet;  area,  15.5  square  feet;  discharge,  17.2  second-feet. 

September  2fi:  Width,  35  feet;  area,  26  square  feet;  discharge,  13  second-feet. 

Hood  River  near  Fort  Klamath,  Oreg. — Wood  Uiver  is  tributary  to 
Upper  Klamath  Lake  from  the  north.  The  following  measurements 
were  made  August  30,  1906,  at  the  bridge  at  Fort  Klamath,  Oreg.: 

Width,  54  feet;  area,  175  square  feet;  discharge,  257  second-feet. 

At  the  bridge  on  the  county  road  4 miles  below  Fort  Klamath, 
Oreg.; 

Width,  55  feet;  area,  313  square  feet;  discharge,  462  second-feet. 

Williamson  River  near  Klamath  Agency,  Oreg. — This  stream  is  tribu- 
tarj-  to  I'pper  Klamath  Lake  from  the  north.  A measurement  was 
made  August  29  at  the  bridge  on  the  county  road  between  Klamath 
Falls  and  Fort  Klamath,  Oreg.: 

Width,  162  feet;  area,  1,348  square  feet;  discharge,  880  second-feet. 
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SURFACE  WATER  SUPPLY,  1906. 


PRECIPITATION  AND  EVAPORATION  DATA. 

The  following  table  gives  the  total  precipitation  and  evaporation 
in  inches,  by  months,  and  also  the  annual  totals,  for  1906: 

Prrcipiiatioji  and  fraporahon  in  Klamath  Hivrr  hagin. 

I'UFXIPITATION. 


Jan.  ; 

1 

: Fel).  I 

Mar. ; 

.\pr. 

May. 

June. 

1 

July. 

Aug. , Sppt.j 

Ocl. 

Nov. 

' 1 

Dec.  j Annual 

Kono,  Orog 

6.<)4 

1 1.40 

2.94  • 

0.07 

1 

1 2..33 

i.ihI 

^ l.2f) 

0.  M ' O.M 

0.  S9  ' 

1.90 

2.79  1 2S.10 

Clear  Lake,  On^. 
Ilon*e-lly,  near 

4.00  1 

1 

2.07 

3.02  ' 

.09 

2.7 

1.05  1 

1 .(K) 

.00  1 .7B 

.41  , 

2.05 

3.70  21.0S 

1 

Loretta,  On*g  . 

9. 47 

4.00 

(1.05 

.52 

I.HH 

1.4T. 

.00 

!e 

8 

1 1 

EVAPORATION. 


Kcno,  Oreg 

1 

(o)  1 

(«) 

(•)  i 

3.0.3 

4.58 

4.04 

! 1 

, 5.87  ^ 4.119  63.27 

2.22 

(“)  (•)  1 

o Wind  and  ice  dcilroys  rt*cord.  * OctoU*r  1 to  27,  inc'lusivc. 
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FLrCTUATIONS  IN  GROUND-WATER  LEVELS  IN  THE 
VALLEY  OF  SOUTHERN  CALIFORNIA. 


By  W.  C.  Mkndenhaix. 


In  the  summer  of  1903  tlie  United  States  Geological  Survey  under- 
took a systematic  study  of  the  occurrence,  distribution,  and  proper 
ust'  of  the  ground  watei's  in  the  valley  of  southern  California.  During 
the  preceding  decade  the  underground  waters  of  this  part  of  Cali- 
fornia had  been  extensively  drawn  on  as  a source  of  supply  for  irriga- 
tion and  for  municipal  use.  Many  independent  enterprises  were 
established  which  depended  entirely  on  them,  while  older  systems 
dependent  in  the  beginning  on  gravity  waters  had  found  it  necessary^ 
to  augment  their  supply  by  utilizing  subsurface  waters.  As  a result 
of  all  this  development — greater  in  the  citrus  regions,  where  the  large 
values  of  the  products  rai.sed  by  irrigation  made  it  possible  to  pay 
high  prices  for  water;  .somewhat  less  in  the  lower  lands,  suitable  only 
for  the  cultivation  of  alfalfa  or  other  farm  products,  which  yield  less 
profits  than  those  from  the  horticultural  lands- -marked effects  were 
produced  on  ground-water  levels  and  on  the  yield  of  wells.  It  became, 
evident,  therefore,  that  any  thorough  study  of  conditions  controlling 
the  proper  use  of  ground  waters  should  involve  the  consideration  of 
definite  evidence  as  to  their  fluctuations  and  as  to  the  relation  of  the 
fluctuations  to  development  on  the  one  hand  and  to  the  su)>ply 
derived  from  annual  rainfall  on  the  other.  During  the  decade  of 
dry  years  which  preceiled  1!)03  it  was  evident  that  artesian  areas  had 
decrea.sed,  that  the  flow  of  individual  wells  had  le.ssened,  and  that 
ground- water  levels  had  been  generally  lowered;  but  definite  observa- 
tions as  to  the  amount  of  these  shrinkages  for  comparison  with  rain- 
fall records  were  lacking  e.xcept  for  a few  wells.  The  Riverside 
Trust  Company,  the  present  owners  of  the  Gage,  canal  system  and  of 
the  wells  from  which  its  water  supplies  are  drawn,  had  maintained 
since  1892  a series  of  systematic  measurements  of  variations  of  water 
level  in  the  Williams  well  on  the  Victoria  tract,  and  Mr.  J.  B.  Xeff, 
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of  ^Vnaheim,  had  maiutaiued  a similar  series  of  measurenienls  since 
1898.  Here  and  there  throughout  the  valley  of  southern  California 
scattered  data  were  found  bearing  on  the  problem,  but  only  in  these 
two  localities  had  systematic  and  continuous  observations  been  made. 

Hecau.se  the  grouiul  waters  of  southern  California  occur  not  in  one 
great  basin  but  in  a series  of  more  or  less  completeh’  separated  sul>- 
terranean  reservoirs,  tlie  supply  in  each  being  dependent  upon  the 
relation  between  local  development  and  local  tributary  rainfall, 
general  conclu.sions  that  were  applicable  everywhere  could  not  safelv 
be  ba.sed  on  the  records  furnished  by  the  Williams  and  XetT  wells. 
It  was  therefore  <lecided,  in  the  autumn  of  l'.»04,  to  begin  an  inde- 
pendent series  of  measurements  in  wells  so  selected 'that  they  would 
be  evenly  distributed  over  the  various  basins  which  together  make 
up  the  lowland  areas  of  .southern  California  and  would  thus  give  an 
adequate  basis  for  conclusions  as  to  conditions  in  each  of  the.se  ba.sin.s. 
For  this  purpo.se  a number  of  wells  were  selected  in  localities  dis- 
tributed from  Santa  Monica  to  San  Bernardino  and  San  Jacinto. 
The  attempt  was  made  to  .select  wells  in  each  of  the  important  local 
ground-water  districts  which  would  achniuately  repre.sent  the  various 
conditions  that  e.xist  in  each  of  these  districts.  Wells  have  been 
selected  which  are  close  to  the  larger  river  beds  and  therefore  lluc- 
tuate  rniudly  through  a wide  range  with  flood-water  and  low-water 
periods,  and  other  wells  have  been  selected  which  are  remote  from 
these  local  sources  of  supply  and  which  on  this  account  e.xhibit  com- 
paratively minor  variations.  Some  of  these  observation  wells  are 
situated  in  the  vicinity  of  groups  of  large  pumping  plants;  others 
are  at  points  which  are  comparatively  remote  from  these  centers  of 
great  development,  while  still  others  were  so  selected  as  to  form  a 
.series,  like  that  in  the  El  Monte  basin,  extending  back  from  a stream 
channel,  the  line  of  most  effective  recharge,  therel>y  enabling  the 
student  of  ground-water  .supplies  to  trace  the  percolation  wave  and 
observe  its  diminishing  intensity  and  amplitude  as  it  advances  from 
its  point  of  origin.  It  is  believed,  therefore,  that  practically  all  con- 
ditions are  well  represented  in  the  measurements  which  have  been 
obtained. 

At  the  lime  of  the  beginning  of  the.se  measurements  southern  Cali- 
fornia was  near  the  end  of  a long  jjeriod  of  low  rainfall,  during  which 
ground-water  levels  had  materially  declined.  Since  the  beginning 
of  measurements,  however,  there  have  been  two  winters  in  which  the 
rainfall  reached  from  20  to  80  ]3cr  cent  above  the  average,  and  the 
pre.sent  winter— that  of  19013-7 — it  seems,  will  maintain  this  high 
average.  Under  these  conditions,  .since  ground  waters  are  dependent 
as  absoluteh'  if  not  as  obviously  on  rainfall  us  are  surface  waters, 
there  should  be  a marked  and  general  ri.se  of  the  ground-water  plane 
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if  withdrawals  are  not  in  excess  of  tl\c  average  annual  restoration. 
Under  conservative  use  of  these  waters  the  ground-water  levels  will 
decline  during  the  dry  periods  but  will  recover  correspondingly  during 
the  wet  years.  Continuous  declines  during  s(*ason.s  of  exces.sive 
precipitation  mean  overuse. 

A few  of  the  re.sults  of  these  mea-surements  have  been  di.scussed  in 
Water-Supply  Paper  No.  218,  which  treats  of  ground-water  condi- 
tions in  the  foothill  belt  oidy;  but  in  order  that  all  the  observations 
made  may  be  available  fur  engineers  and  others  who  are  interested 
in  ground-water  problems  in  southern  California,  they  are  more  fidly 
presented  in  the  tables  that  follow. 

A simple  black  and  white  index  maj>  (PI.  IV),  on  which  the  location 
of  each  record  well  is  .shown,  accompanies  the  tables.  On  this  map 
the  wells  are  numbered,  and  corresponding  numbers  are  given  each 
record. 

In  order  to  facilitate  still  further  the  identification  of  the  wells  the 
name  of  the  owner  of  nearly  everyone  of  them  is  given,  as  well  as 
the  approximate  position  of  each  in  relation  to  a near-by  town. 

Tahlea  showing  varialions  of  water  lenl  in  wells  in  southern  ('ali/omia. 


1.  U.  KWlson.  3 milt’' NE.  of  Slau-  ' 2.  ChlnoHO  gartlcnors.  ^ mile  Ij  3.  Eli^a  Connelly.  1)  miles  N.  of 
»oD.  I S\V.  of  Sianson.  Sunnyside. 

l)ate  of  meHSurement  ! DaW  of  measuremenl.  i Dale  of 


1005. 

Jan.  3 

Feb.  0 

Mar.  U 

Apr.  10 

June  9 

July  10 

8 

Sept.  11 

Nov.  3 

Dfx\  14 


n. 


Jan  22- . 
Mur.  19. 
May  2. . 
June  21 . 
July  27. 


190f>. 


Ft. 

44  1 
44 

44  4 
44  1 
44  4 

44  9 

45  3 
45  11 
4«  2 
45  10 


40  10 
47  7J 
44  11 
47  10 
40  2 


S<*pt.  1 . 
Oct.  3.. 
Nov.  4. 


Jan.  3. . , 
Feb.  0.. 
Mar.  14. 

, .\pr.  10. 

I May  3. . . 
! June  10. 

! Julv  10.. 

I Aug.  s.. 
Sept.  11 . 
Nov.  3. . 
I>eo.  14. . 


Ft.  in. 
25  24 


21  10 
21  0 


21 

20 

20 

24 

23 

24 
24 
2.3 
23 


H*0.^.  Ft.  1 

Jan.  3 22 

Feb.  0 22 

.Mar.  14 21 

Apr.  10 21 

May  3 21 

June  9 22 

.hilv  10 23 

Nov,  3 23 

U-C-.  14 23 

19(H>. 

Mar.  19 22 

May  2 22 

.Mme21 23 

Sept.  17 24 

Dtx*.  11 23 


Dw.  14 

40  8 IHO^L 

' Jan.  22 

•>■> 

1)  1 

Mur.  19 

1 

. June  21 

23 

‘ Mav  2 

23 

1 

' 

Jnlv  27 

24 

I 1 

‘ II  s.'pt.  IT 

25 

1 

1 Dec.  14 

23 
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Tables  sJumiiuj  rariationn  of  water  lerel  in  welU  in  soutiwm  California — Continued. 


Mr.  TUi.'JI  mil«'KS.  of  Slaiisou. 


5.  J.  V.  Brncklpv.  } iiiili'  N.  of  6.  F.  If.  CarivU.  IJ  milos  SW. 
Howard  Summit . of  Gardena. 


l>aU*  of  motisiin'iiiunt. 

^WHtcr^”|  nunaiin-nii'iit. 

Ft.  in.  IJMM. 

Depth  to 
water. 

Date  of  me«.Hiirviiieni. 

D**pthlo 

water. 

IIHH. 

Ft.  in.  ! 
S3  7 ' 

1004. 

T>»>c.  fi  . . 

FUi*. 
27  1 

Oct.  3 

32  li  aNov.  4 

83  » 

31  11  I>>c.  C 

S3  0 

1005. 

Jan.  3 

36  5 

11K)5. 

Feb.  6 

2$  7} 

S^l  8 

25  7 

Fob. 6 

S3  8 

Apr.  12 

25  8 

20  1 Mar.  14  

S3  a 

M'av  3 

25  8 

Apr.  10 

7 Apr.  10 

S3  5 

26  4 

M ’hv  3 

2M  S M 'av  3 

S3  4 

29  9 

Hli  8 

29  10 

20  5 Jnlv  10 

84  2 

Sept.  11 

29  7 

:to  1 .tiiij.  s 

84  7i 

Nov.  3 

28  0 

Si*pl.  11 

:io  i»  s<‘pt.  11 

.S4  11 

Dec. 14 

36  6^ 

Mov  .3 

l>oc.  14 

30  Cl  !!  hoe.  14 

84  0 

Uioti. 

Jan.  22 

26  3 

I'lOti. 

100*1. 

Mar.  19 

25  1 

30  5 Jan.  22 

84  44 

26  8 

Mar.  10 

:»  7J  .Mar.  10 

.84  1>S 

28  10 

Mav2 

;«)  o'  .Mav2 

S3  4' 

July  27 

30  1 

Jam*  21 

h5  2^ 

Sept.  17 

29  8 

31  n .hiivjr,.. 

85  r 

Dw.  14  

26  11 

32  X s<-pt.  17 

85  9 

Dix'.  14 

31  4J  Dk*.  14 

87  2 

7.  A. 

11.  raMwull.  ‘ mile  aS. 
Morula. 

of 

8.  11.  J.  Harris.  ) mil 
Monrta. 

Date  of  mea.surenient. 
lOIM. 

• N.  of 

9.  Stanley  Bates.  J mile  NW, 
of  Moneta. 

I)at*‘  of  mea!<un‘mt  nt. 
i'lO-l. 

SupC  .1 

Depth  to 
water. 

fV.  tn. 
41  11 
:i2  «1 

:iH  11 

Depth  to 
water. 

Date  of  mear^urement. 

t 

Depth  to 
water. 

Ft.  in. 
^(9  3 
37  9 
;i5  0 
:i2  4 

1004. 

Ft.  in. 
36  4 

36  I 

1005. 

Nov.  4 

Nov.  4 

Feb.  0 

35  5 

IWo. 

Mar.  14 

35  3 

2*i  5^ 

Apr.  10 

35  I 

41 

>1 

Fell.  0, 

25  H' 

Mav  3 

35  3 

Mar  M 

23 

10 

Mar.  14 

25  81 

Jime  0 

36  0 

Apr.  10 

4S 

■* 

Apr.  l(* 

32  S 

Julv  10 

36  84 

Mav  3. 

42 

10 

Mav  3 

2.S  3 

Aclg.  » 

37  li 

.•  11 Jl*'  0 

.32 

2 

JinieO 

35  2 

Sept.  11 

.37  4 

.llllv  10 

lii 

0 

Inlv  10 

;«  0 

Nov.  3 

37  0 

32 

:i3  7 

Dec. 14 

36  34 

Svpt.  1) 



.33 

** 

Se|0.  11 

34  5 

N«»V.  3. 

2> 

1 

Die.  14 

2*1  T 

1000. 

i)<r  n 

24 

11  ‘ 

Jnn.  22 

30  0 

1000. 

Mar.  19 

M 0 

lOOU. 

Jan.  22 

2U  0 

Mav  2 

33  44 

Ian.  22. 

24 

Mar.  19 

23  7 

32  3 

Mar.  10 

23 

s 

Mav  2 

28  0 

^ Julv  27 

39  2 

Miiv  2. 

27 

11 

28  f» 

Sept.  17 

39  2 

32 

3 

34  0 

36  3 

lulV  27 

;i2 

y 

Sept.  17 1 

:m  0 

Apt.  17 

:«) 

SJ 

Doc.  14 ’ 

20  2 

1>*8'.  14 

23 

0 

1 
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MAP  OF  VALLEY  OF  SOUTHERN  CALIFORNIA.  SHOWING  LOCATION  OF  WELLS  SELECTED  TO  SHOW  GROUNO-WATER  CONDITIONS. 
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Tablts  shou'ing  variations  of  water  level  in  welts  in  southern  Cali/omia—i.'ontinuetl. 


10.  Tost  and  Lockhart,  2 miks  ' 11.  William  Bayloy,  Cheater  12.  Tony  Bright,  W.  Jefferaon 

W.  of  Howard  Summit.  , plant.,  Loa  ,\ngelea,  I atrect.  Loa  Angclca. 


Datf*  of  measurpnwnt.  j 

Depth  to  ^ 
water. 

1 

' Dab*  of  measurement.  ^ 

^wate/*^i  Date  of  measurement. , 

Depth  to 
water. 

1004. 

Ft.  in.  1 

1 

1 1904. 

Ft.  in.  1904. 

Ft.  in. 

35  7)  1 

1 

1 Dec.  9 . . 

60  0 ' Dec.  9 

48  6 

1905, 

i9av 

1 1905. 

Jan.  3 

30  0 1 

Jan.  0 

iiO  2J  1 Jan.  0 

48  8 

Feb.  6 

Feb. 10 

48  10 

Mar.  14 

27  4 

Mar.  18 

69  9 ' Mar.  18 

48  S* 

Apr.  10 

35  H 

z\pr.  10 

69  8 ' Apr.  10 

48  4 

May  3 

35  9 1 

May  6 

m 8 ! May  6 

48  1 

July  10 

,38  0 ' 

1 June  10 

t'O  H . June  10 

48  6 

Aur.  8 

40  3 ' 

i July  11 

69  10  July  11 

48  101 

Sopt.  11 

47  4 

49  I* 

Dec.  14 

3 

Sept.  12 

70  11  S<|>t.  12 

49  41 

Nov.  4 

70  4 Nov.  4 

49  6 

1906. 

1 Doc.  15 

70  51  Dw.  15 

49  81 

Jan.  22 

3t'i  0 

Mar.  19 

.34  3 

I 1906. 

1906. 

May  2 

33  i\ 

Jan.  23, 

70  f>l  Jan.  23 

49  8 

June  2! 

.•»  2 

•Mur.  20 

TO  4 Mar.  20 

49  4 

July  27 

37  10 

May  3 

70  ^ May  3 i 

> 49  4 

Sk'pt.  17 1 

l<!  10* 

' 49  61 

Uec.  14 

37  1} 

' .July  28 

70  7 July  ’s i 

' 49  10 

1 

1 

S«'pt.  18 

70  9 Sept.  IM. 

50  1 

1 

l)*c.  15 

71  0 Dec.  15 

50  0 

1,3.  Mrs.  Showers,  W,  Jetlerson 
St.,  Los  Angeles. 

14.  .Vrleslan  Laml  and  WhUt 
Co.,  1 mile  N.  of.Cienega  sta- 
tion. 1 

15.  Los  Angeles  County,  Ivy 
station. 

Date  of  raeiwurement. 

Depth  to 
water,  j 

Date  of  measurement. 

Depth  to 
water.  | 

1 

Date  of  measurement. 

Depth  to 
water. 

1904. 

Ft.  in.  ; 

1 1906. 

Ft.  in. ! 

! 1904. 

Ft.  in. 

Ort.  .3 

33  8 

1 Feb.  10 

6 11  1 

13  11 

33  9 

5 81 

Dec.  9..'. 

33  0 

5 10 

190.'i.  i 

May  6 

6 1 

Jan.  6 

13  0 

1905. 

; June  10 

7 2 

1 Mar.  18 

12  1 

33  6 

1 J uiy  11 

7 9 

12  0 

Feb.  10 

33  0 

.\11R.  9 

8 4 

J line  10 [ 

12  3 

Mar.  18 

32  21 

i9'pt.  12 , 

8 9 

July  11 1 

12  7 

.\pr.  12 

32  1 

Dee.  15 

6 1 

Aug.  9 ‘ 

13  0 

May  6 

32  9 

.S*pt.  12 

13  41 

J une  10. 

33  0 

1006. 

1 Nov.  4 

13  3 

July  11 

33  9 

Jan.  23 

7 1 

1 Dec.  15 

13  31 

Aug.  9 

34  4 

' Mar.  20 

7 10 

Sept.  12 

34  7 

May  3 

7 31 

1901.. 

1 34  9 

7 10 

i Jan.  23 ' 

13  1 

Dec.  15... 

i 34  3 

July  28 

9 0 

Mar.  20 

12  5 

1 

8<'pt.  18 

9 6 

Mav  3 ? 

12  2 

Dec.  15 

8 51 

9 81 

Inn  23  

1 34  1 

1 July  28 

12  10 

Mar.  20 

33  3 

Sept.  18 

13  3 

\fiiy  a 

33  G 

Dec.  15 

13  31 

JuM  22 

, 33  11  1 

May  3 

33  6 1 

Jane  22.. 

33  11 

1 

July  28 

34  71 

1 

Sept.  18 

35  3 

Doc.  15 

34  9 

1 
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Tables  s/k>unn^  variations  of  water  level  in  wells  in  southern  California — (^ontimied. 


ift.  H.  r. 

Kano,  Palma. 

j 17.  F.  P.  Bojorquez, 

Palma. 

18.  Jo»i*  Si^sma.  1 mile  N.  of  I\tt 
station. 

Date  of  inoa8un>mont.  ^ 

Date  of  nieasiin'ment.  ^ 

1 

Depth  to 
^ water. 

1 Date  of  MeasureiDeDt.  ; 

! Depth  to 
water. 

1904. 

Ft. 

in. 

1904. 

Ft.  in.  i 

1 1904.  j 

Ft.  la. 

.60 

8 

Oct.  13 

42  24 
42  4 

1 l>ec.  2 ’ 

3 

Oct.  12 

49 

6 

Now  7 

49 

6 

Dec.  9 • 

46  5 

1906.  1 

50 

2 

43  4} 

19a5. 

‘ Feb.  10 

43  9* 

1906. 

Jan.  0 

42  94 

Mar.  18 i 

43  6 

Jan.  6 

49 

i Mnr.  18 ' 

43  3 , 

Apr.  13 

43  5 

Mar.  18 

49 

4 1 

' Apr.  13 

43  44  1 

1 June  10 1 

43  6 

Apr.  13 

49 

4 

Mav  0 

43  0 

* July  U 1 

43  7 

July  11 

49 

8 1 

J line  10 

43  6 

43  8 

Aug.  9 

49 

11  ! 

July  11 

43  8 ' 

43  10 

Sept.  12 

49 

7 

Aug.  9 

43  11 

Nov.  4 1 

1 42  9 

D«0.  15 

49 

SJ 

S**pt.  12 

44  1 1 

Dec.  15 1 

4.3  11] 

Nov.  4 

43  6 i 

1905. 

1 

i Dw.  16 

45  7 

1 190t>. 

Jan.  23 

49 

6 i 

1 

Mav  3 

44  U 

Mar.  20 

49 

190»..  . 1 

Jime  22 

« 2j 

June  22 

49 

6 

Jan.  ‘H ' 

' 44  6 1 

, July  28 1 

1 44  4 

July  28 

n 

Mar.  a) 

44  2 ‘ 

Dec.  15 1 

44  7 

8«pt.  18 

' 49 

10 

Mav3 

44  7 

1 

Doc.  IS 

49 

11 

1 

40  7 

! July  28 

‘ 44  ^ 

j 

1 

Si'pt.  IS 

IXX‘  1.5. 

44  5 

44  8 

j 

. _ 



i 

1 

Shennan. 

S.  of  Sherman. 

Date  of  measurement,  j 

Depth  to  1 
water. 

' Date  of  measurement. , 

1 

1904. 

Ft.  in.  i 

1904.  1 

1 Ft.  in. 

Dec.  9 

10  9 : 

!)♦<*.  9 ' 

13  6 Oct.  14,. 

Nov.  7. . 

1906. 

1 

19a5.  1 

1 ' Dec. 9... 

10  (•  1 

13  6 

Feb.  10 

9 9 1 

Feb.  10 

' 12  11] 

Mar.  18 

» 2 

Mur.  18 1 

1 11  » Jan.  6... 

Apr.  13 

8 0 1 

Apr.  13 ! 

' U li  ' Fob.  10. 

May  6 

8 4 j 

M 'uv  6 

11  7 1 Mar.  IS. 

Juno  10 

9 2 

J uric  10 ' 

11  10  Apr.  13. 

July  11 

9 0 1 

July  11 1 

12  1 May  6... 

8 8 : 

12  4 June  10. 

Nov.  4 

9 7J 

Sept.  12 

12  10  Julyll.. 

Dec.  16 

9 4 . 

Nov.  4 

; 13  0 Aug.  9.. 

Dec.  16 

' 12  10  , Sept.  12. 

I9ai. 

' Dec.  16.. 

Jan.  23 

8 9 : 

190t>. 

1 

Mar.  20 v 

8 S 1 

Jan  23 

12  4] 

May  3 ' 

' 7 84  ' 

Mar.  20...., i 

12  1]  ' Jan.  23. , 

June  22 

B .4 

Mav  3 ‘.| 

1 11  9]  Mar.  20. 

July  28 1 

' 9 84 

Jurie  22 1 

1 12  1 f May  3... 

Sept.  18 

10  1 , 

July  28 

12  7]  June  22. 

Dec.  15 ' 

' 8 7 

Sept.  18 1 

! 12  10]  July  28., 

Dec.  15 ! 

12  0 '1  Sept.  18, 

1 

Dec.  16.. 

of  Shorman. 


im. 


Ft.  f«. 
9 0 
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Tables  showing  variations  of  water  level  in  wells  in  southern  California — Continual. 


22.  Lros  Angeles  County^  1 mile  ' 
E.  of  Sherman.' 

1 

23.  Mr.  Hiirlbut,  Pasadena.  | 

24.  L.  V.  Darkness,  14  mile  8K. 
1 of  Pasadena. 

Date  of  measurement. 

Depth  to i 
water.  | 

' Dab*  of  measurement. 

1 

Depth  to 
water.  1 

1 Date  of  iitrasun'iiient.j 

! Depth  to 
1 wab*r. 

1904. 

Ft.  in. 

1904. 

Ft.  in. 

1 1904. 

' Ft  in. 

Dec.  9 

84  3| 

73  3 

Sept.  2 

122  4 

Oct.  5 

73  10 

' Oct.  6 

r 122  2} 

1905. 

73  11 

1 122  T 

84  .*4 

Dec.  10 

74  6 

Dec.  10 

122  64 

Feb.  10 1 

84  6' 

Mar.  18 

84  6 

1905. 

' 1905. 

Apr.  13 

84  4 

74  0 

j Feb.  9 

122  2 

May  6 

84  3 ; 

Feb.  9 .* 

74  4 

1 122  2 

S4  0 ! 

1 Apr.  12 

73  K 

Apr.  12 

1 122  2 

July  11 

1 84  0 

May  10 ! 

1 73  5 

May  10 

’ 122  1 

•iug.  9 1 

1 84  10  I 

1 June  13 

' 73  5 

j June  13 

' 122  4 

.Sept.  12 ' 

' 85  2 

j July  12 

74  0 

July  12 

123  3 

Sov.  4 j 

1 86  0 ‘ 

I Aug.  10 

74  5 

' Aug.  10 

! 123  5 

D*>c.  15 ! 

9 

Sept.  13 1 

1 75  0 

Sept.  13 

! 124  0 

, Nov.  7 

75  0 

Nov.  7 

124  1 

190’..  ' 

i 75  9 

Dec.  18 

’ 123  7 

Jan.  23 

1 84  6 

1 86  3 

1906. 

190»i. 

May  3 ' 

1 86  5 

Mar.  22 

74  6 

Jan.  24 

123  3 .1 

J uhe  22 

' 86  81  1 

. Mav  5 

74  9 

Mar.  22 

123  24 

July  28 

87  6i  ' 

June  25 

74  6 

Mav  5 

122  11 

Sept.  18 

87  8} 

' July  31 

1 75  34  i'  June  25 

122  8 

Dec.  15 

88  1 . 

Sept.  20 

76  14 

July  31 

123  r>4 

. Dec.  17 

77  1 

' Sept.  20 

123  10. 

D<«.  17 

123  14 

I 


i'».  Titus  ranch,  Sunny  Sl0|x^  26.  John  McClain  estate,  1 niiU‘  27.  K.  E.  Wilson,  2 miles  S.  of 
station.  S.  of  ,San  Oaliriel.  ji  San  Oabriel. 


Date  of  nieasurement. 

Depth  to 
waU?r.  1 

I Date  of  ineasunniient. 

D«‘pth  to’ 
water.  ; 

Date  of  measurement. 

1 Depth  to 
1 water. 

1904. 

Ft.  in. 

i 1904. 

ft.  la.  i 

1904. 

Ft.  in. 

Dec.  10 

' 13  6 

72  11  1 

23  5J 

1905. 

1 

1905.  1 

; 190.1. 

Jan.  4 

10  44 

72  10 

23  6 

Feb.  9 

8 7’ 

73  0 

' Feb.  7 

23  3 

8 6 

Mar.  17 

72  10 

Mar.  17.... 

22  84 

Apr.  12 

7 8 

Apr.  12 

72  7 

21  0* 

May  10 

8 1 . 

73  4 

' Jilly  12. . . . 1 

' 21  4 

June  13 

11  6 

July  12 

73  3 

22  6 

July  12 

16  1 ' 

74  1 

' 22  3 

Aug.  10 

19  2 

i Dec.  18 i 

73  0 

1 Nov.  17. 

22  8. 

Sept.  13 

16  2 

22  11 

Nov.  7 

12  10  , 

190a.  : 

' 1 

Dec.  18 r 

10  7 . 

Mar.  22 

72  84 

May  5 ^ 

72  7r 

j Jan.  24 

! 22  3 

1906. 

June  25 

72  8 1 

1 Mur.  22 

23  0 

Jan.  24 

10  9 

July  31 

72  34 

May  5 

22  8 

Msr.  22 

10  0 

Sept.  20 

72  1 

June  25 

21  8 

June  25 ; 

1 s a 

: Doc.  17 

71  4 

Julv  31 1 

1 21  4 

M»y  5 

■ 8 4 

' 1 

Dec.  17 

21  U 

May  ,5 

8 4 , 

July  31 

18  3 1 

1 

1 

Sept.  20 

16  94 

1 1 

[ 

Dec.  17 

14  24 
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Tablet  thowiru;  variationt  of  water  level  in  wells  in  southern  California — Continued. 


28.  O.  B.  Renfro,  f mile  SW.  of  29.  J.  A.  Law.  i mile  W.  of  El 
Savannah.  Monte. 


30.  M.  Ritter,  El  Monte. 


Date  of  measuri'ment.  I DaU' of  measurement. , Date  of  meamirement . 


1904. 

Ft.  in. 

1904. 

, Fl.  in. 

1904. 

Ft.  in. 

19  t) 

Dtv.  10 

1ft  2 

i 

Nov.  8 

22  5 

Doe.  10 

22  6j 

1905. 

i9a'i. 

1 

Jan.  4 

1 20  U , 

1 Jan.  4 

16  1)  1 

190j. 

20  0 

‘ Feb.  9 

16  3 1 

22  6 

Mar.  17 

19  3 

Mar.  17 

13  8 

Fob.  9 

21  9 

Apr.  12 

18  4 

Apr.  12 

13  2 

Miir,  17 

20  1 

Mav  10 

17  8 

July  12 

1 13  1 

Apr.  12 

18  1 

June  13 

18  7 

10 ; 

t 13  5i 

Mttv  10 

16  8 

Julv  12 ' 

' 18  11 

s<‘pl.  13 

14  4 

June  13 

16  n 

19  2 

Nov.  7 

> 14  1 

17  5 

s«‘pi.  13 

20  0 

13  9 

16  8 

Nov.  7 

20  3 1 

17  5 

' 1900. 

Nov.  7 

' 18  2 

190i>. 

Jan.  24 

13  84 

I>ec.  18 ' 

1 18  0 

Jan.  24 

19  10 

Mar.  22 

12  6 

Mur.  22 

18  n 

May  5 

11  8 

190»i. 

Mhv  5 

IK  1 

Juno  2o 

11  5 

Jan.  24 

' 18 

Juno  2.') 1 

18  4 

.Inlv31 

11  104 

Mar.  22 

17  3 

July  31 ' 

' IH  8 

.S»‘pl.  20 

12  24 

Mav  .1 

14  4 

Doc.  17 

18  8 

1 

Doc.  17 

11  9 

12  94 

1 

1 

Julv  31 1 

12  111 

aSept.  20 

14  1 

1 

Dts'.  17 

14  71 

31.  Mrs.  McH'liiro.  ^ inilo  .S.  of  K1 
MonU*. 

T.  I),  .\tklrows.  ])  mile  SK.  of 
El  Monto. 

33.  Jackson  Fmos,  2 milo.s  SE. 
j El  Moute. 

Date  of  nieasureinoni. 

Date  of  iiH'rtSun’menl . 

Depth  to 
water. 

Dale  of  mcasiipcmcnt. 

Depth  to 
waU^r. 

19a5.  Ft. 

in. 

1«M. 

Fl. 

fn. 

1905. 

Ft.  in. 

! 10 

6 

1 21 

SJ 

Feb. 9 

27  S 

15 

10 

Mur.  17 

23  4^ 

Mar.  17. 

14 

2 

190.V 

1 

Apr.  12 

20  2 

July  12. 

12 

5 

Jan.  4.. 

21 

5 ' 

Mav  10 

20  6 

Atig.  10. 

13 

9 

Feb.  9.. 

20 

8 

June  13 

IS  6 

Sept.  13. 

14 

8 

Mur.  17. 

17 

10 

Julv  12 

19  9 

Nov.  7.. 

13 

6 

Apr.  12. 

15 

10  ' 

Aug.  10 

21  0 

Dec.  18. 

13 

6 

Mav  10. 

14 

N 

S«'pt.  13 

*21  4 

13 

8 1 

23  3 

1906. 

JiUv  12. 

13 

‘J 

Dec.  18 

22  9 

Jan.  24.. 

1 13 

1 

Aug.  10 

15 

9 1 

Mur.  22. 

12 

10 

^l.  13 

1ft 

10 

1906. 

May  5.. 

10 

6 

Nov.  7. 

17 

3 ! 

Jan.  24 

19  10 

June  25. 

0 

Doc.  17. 

17 

0 

Mar.  22 

22  11 

Julv  31. 

10 

4i 

Mav  5....; 

18  14 

Sept.  ZO. 

12 

I 

IW>\ 

! 

June  25 

18  l} 

Dec.  17. 

10 

Jan.  24. 

17 

4 

July  31 

17  3 

Mar.  22 

15 

4 

Sept.  20 

18  9 

Mav  5.. 

12 

8 

Dec.  17 

19  10 

June  25 

11 

9 

July  31. 

12 

2 

&'pl.  20 

13 

■'J 

l>tv.  17. 

13 

* 
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TabUs  showing  tariatioTis  of  water  level  in  wells  in  southern  California — Continued. 


34.  E.  Gurado  3 miles  \\.  of  SA.  Mrs.  Mary  Pbclaml,  2 miles  36.  H.  C.  Baldwin,  } mile  SE.  of 
Whittier.  SW.  of  Whittier.  Whittier. 


Date  of  measurement. 

Depth  to 
water. 

1904. 

Ft.  in. 

Oct.  4 

14  2 

Nov.  8 

13  4 1 

Dec.  7 

12  1 

1905. 

Jan.  5 

11  6 

Feb.  7 

11  2 

Mar.  15 

10  3 

Apr.  11 

10  54 

May  5 

10  71 

June  12 

11  8 

July  14 

12  i . 

Aug.  11 

12  6 

Sept.  14 

13  0 

Nov.  6 

11  10 

Dec.  16 

11  3 

. 1906. 

1 

Jan.  25 

11  11  1 

Mar.  10 

10  3* 

May  4 

9 «1 ! 

June  23 

11  .3 

July  30 

9 8J  ‘ 

Sept.  19 

10  0 

D«-.  18 

9 94 

37.  C.  A.  I-andn-th,  1 milf  S.  nt 

Whittier. 

Date  of  measurement. 

Depth  to 
water. 

1904.  i Ft. 

Nov.  9 15 

1905. 

Jan.  5 ! 14 

Feb.  7 ' 14 

Mar.  15 13 

Apr.  10 13 

Mays 13 

June  12 13 

July  14 14 

Aug.  11 15 

Sept.  14 15 

Nov.  6 14 

Dec.  16 13 

190(i.  I 

June  23 1 12 

July  30 ! 14 

Sc'pt.  19 j 17 

lX*e.  IH i 12 


Sept.  6. 
Oel.  4.. 
Nov.  0. , 
I>e<*.  7.. 


1904. 


Jan.  5. . 
Feb,  7... 
Mai.  15.. 
-\pr.  11.. 
May  5... 
Juno  12. . 
July  14.. 
Aug.  11 . 
Sopl.  14. 
Nov.  fi. . 
Doc.  16. . 


1905. 


Jan.  25.. 
Mar.  10. . 
May  4. 
Juno  23.. 
July  30.. 
8opi.  19. 
Dec. 18.. 


.IS.  J.  W.  Sharp,  Suiitn  Ke 
Springs. 


f iiicasiinunent.  I 


Ft.  iiu  ' 

Vi  5J  Sept.  6. 
33  7i  (>•  t.  4. 
33  .5  ::  Nov.  9. 
33  oj  D<h-.  7.. 


33  S 
:i3  3 
32  »'• 
31  10 
31  S 

31  7 

32  4 
.33  2 

33  4 
33  1 


1905. 

Jan.  5 

Feb. 7 

Mar.  15 

Apr.  11 

May  5 

JiirK*  12 

July  U 

1 Atig.  n 

i A'pt.  14 

Nov.  6 

; 16 


I 


32  8 
31  8 
31  61 

31  oj 

33  4 

32  6 
32  i 


Jun.  25. 
Mur.  10.. 
May  4. . . 
June  23.. 
July  30.. 
Sept.  19. 
Dec.  18.. 


190t>. 


26 

25 


1904. 

Ft.  in. 

Slipl.  8 

129  2 

Oct.  4 

128  44 

Nov.  8 

128  6 

Dee.  7 

128  74 

1905.  1 

Feb. 7 

128  7 

March  15 

128  8 

Apr.  11 

128  4 

May  5 

128  3 

June  12 

128  44 

July  14 

128  8 

Aug.  11 

128  10 

Sept.  14 

128  11 

Nov.  6 

129  0 

Doc.  16 

128  10 

1906.  j 

! 

Jan.  20 i 

1 128  8 

1 128  8 

Mhv  4 ! 

' 127  54 

Jiirie  23 

128  6 

Jiilv  30 

128  6 

Sept.  19 

128  64 

Dw.  IH 1 

1 128  6 

.39.  John  II.  Borden,  ij  miles 
N.  of  Norwalk. 


epth  t ' 
kvater. 

l>ale  of  meusuivinent. 

Depth  to 
water. 

Ft.  in. 

1904. 

Ft.  in. 

27  34 

Nov.  9 1 

1 7 10 

26  94 
•>7  2 1 

1 8 5 

27  7 ' 

1905. 

Jan.  a 

Feb.  7 

7 11 
6 10 

27  0 

Mar.  1.'. 

5 104 

26  2 

Apr.  11 

5 4 

25  7 

.May  5 

5 1 

25  0 

June  12 

6 6 

25  14 

July  14 

7 2 

26  0 

Aug  11 

, 8 0 

2<i  8 

s^'pt.  14 1 

$ 8 

27  2 

Nov.  6 ' 

8 7 

27  4 
27  3 

Dec.  16 

7 1 

26  1 

im. 

Jan.  25 ' 

Mar.  10 

6 7 
6 8 

25  4 

1 May  4 

4 lOJ 

24  6 I 

’ June  23 1 

5 6i 

24  54  ' 

July  30 

7 3J 

2-1  9 

S<>pt.  19 

6 94 

25  Si  1 

: Dec.  18 

5 10 
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UKOUND  WATEK  IN  SOUTHERN  CALIFORNIA. 


Tablet  ehouiny  variations  of  water  level  in  wells  in  aouthem  California — Continued. 


*10.  Korwatk  Builders'  Associa- 
tion, Korw’alk. 

41.  J.  B.  Ne9.  U miles  8.  of  i 
a^nahetm.  j 

42.  V'inelADd  district 
' Vineland. 

achool. 

1 

Date  of  mcaaun‘Tiient.  { 

IX'pthtOj 
water.  [ 

1 Date  of  ineasuremeui.  ■ 

1 Depth  to! 
water. 

' Date  of  measurement. 

I>epthlo 

water. 

1904. 

ri.in.  ! 

' 1904.  j 

j 1 

Ft.  in.  ! 

1 1904. 

Ft  itt 

19  5 1 

Aug.  31 

30  10  1 

DOf.  14 

104  1 

Oct.  4 

15  8 1 

Oct.  1 1 

50  8 ' 

16  4 ; 

' Get.  31 i 

.■lO  8 

I i9a>. 

Dec-.  7 

17  4 

50  9 

104  6 

Feb,  21 

1 102  10 

1905. 

* 1905.- 

' Mar.  10 

98  9 

15  31 

51  0 

93  11 

14  ij  ! 

Feb.  1 1 

50  11 

( Mav  17 

90  8 

13  4i  , 

50  7 

90  11 

13  7 1 

Mar.  31 1 

49  10 

' July  21 

91  4 

Jiifie  12 

14  6 

Mav  18 

49  7 

92  2 

July  14 

15  10  j 

51  4 

; Sc'pt.  20 

93  9 

iO  11 

51  7 

95  9 

17  9 

52  7 

I Doc.  21 

96  7 

15  4 

1 Sept.  30 

52  4 

Dec.  1(J 

14  7 

51  10 

1 1905. 

51  5 

1 Jan.  27 

97  0 

1900. 

1 

j Mar.  15 

95  3 

13  8 

1 1906. 

S3  4 

15  11 

51  4 

81  i 

16  3 1 

51  2 

82  U' 

15  54  1 

I Mar.  .31 

50  10 

Sept.  25 

' 85  11 

Jnlv  .10. . . 

15 

49  5 

1 Dec.  11 

8S  10 

Dee.  1«. . . ! 

15  0 

Mav  19 

49  2 

1 July  1 

49  7 

1 July  30 

50  6 

8<‘pt.  2 

51  1 

1 Sept.  27 

50  9 

: Nov.  1 

50  2 

.Nov.  .10 

49  5 

1 ! 

1 

i 

it.  O.  F.  Chamlierlain,  2 milt's  fi  ii, ' il*  'Vllllam  Rowland,  J mllo  S. 

S\V.  o(  Covina.  I «.  H.  lloiiiw,  1 uonti . ol  Rowland. 


Date  of  measurement. 

Depth  to  i 
w\_ler.  ! 

Dale  of  measurement,  i 

I 

Depth  to 
water- 

^ Date  of  nieusuremenl- 

Depth  to 
water. 

1904. 

Ft  in.  \ 

1904.  ! 

Ft.  in.  1 

1904.  ! 

Ff.  in. 

119  0 1 

Oct.  8 

30  0 

Oct.  8 ' 

' 27  0 

Nov.  17 i 

119  6 1 

Nov.  17 i 

29  10 

26  10 

Dec.  14 1 

120  9 1 

Dec.  14 1 

30  0 , 

25  7 

1905. 

1 

! 1903. 

1905. 

Jan.  12 ' 

120  11  1 

Feb.  21 

29  2 ' 

Jan.  12 

24  9 

Feb.  20 

120  9 

Mur.  11 

! 28  4 ' 

Feb.  21 

23  1 

Mar.  11 

120  1 

Apr.  15 

25  7 

Apr.  15 

22  8 

.\pr.  15 

118  1 , 

June  22 

28  0 i 

June  22 

23  9 

M*ay  17 

117  9 1 

July  21 

27  2 I 

July  21 

24  8 

July  21 

112  6 

•Vug.  16 

1 27  11  1 

Aug.  16 

24  10 

111  6 1 

St'pt.  20 

28  3 

Sept.  20 

26  0 

S«*pt.  21 ! 

111  6 

Pw.  21 

1 28  44 

Nov.  12 j 

' 24  5 

Nov.  12 

112  6 

Dec.  21 

23  5 

Dec.  21 1 

112  11 

190fi. 

Mar.  15 

23  9 1 

190b. 

1 

190ti, 

1 

May  9 

25  6 ' 

Jan.  27 

23  5 

Mar.  15 

113  7 i 

June  27 

23  74 

May  9 

22  114 

109  6 

S^'pt.  25 

1 26  44 

27  7' 

.\np.  2 

25  4 

Sept.  25 

104  44 

i 

27  0 

Doe.  11 

108  1 , 

1 

Doc.  11 

23  8 

1 1 
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Tabl(»  showimi  t ariatiom  of  water  in  welU  in  nouthern  California — Continued. 


■W.  H.  Yorbft,  IJ  mllf^  K.  of 

Howland.  | 

47.  F.  Bowers.  I>emon. 

' 18.  8.  E.  Hicks.  1 mile  W.  of 

8padra. 

1 

Date  of  m('asiin‘mont.  | 

Depth tol 
water. 

Date  of  moasurement.  j 

Depth  to  j 
water.  ! 

1 

; Date  of  me^nrement. 

Depth  to 
water. 

IMM. 

Ft.  in. 

1 1904.  ' 

Fl.  in.  1 

1904. 

Ft.  in. 

Oct.  8 

35  6 

i Oct.  8 

27  10  i 

Oct.  S 

33  8 

Nov.  17 

35  1(H 

! Nov.  16 ! 

25  4 

Nov.  17 

32  9 

Doc  14 

:J3  5' 

Dec.  14 i 

25  5J 

32  9 

m’i.  ‘ 

1 

190'..  [ 

1905. 

30  8 

Jan.  12 ’ 

24  4 

32  0 

Feb.  20 1 

29  9 

Feb.  20 

23  10 

Fel).  21 

31  81 

Bar.  U 

30  10 

Mar.  11 

23  6 

Mar.  11 ! 

31  5] 

Apr.  15 1 

31  0 

20  5i 

32  7' 

32  a 

23  5" 

July  21 ; 

34  2 

Julv21 

33  2 

July  21 1 

1 24  0 

Aug.  16 ' 

35  2 

May  20 i 

33  11 

25  10 

Sept.  20 

36  6 

33  0 

Sept.  20 t 

2.5  B 

Nov.  12 

36  2 

31  5 

23  4’ 

Dec.  21 

36  7 

' Doc.21 

22  0 

1906.  i 

1906. 

1 31  7 

I90I1. 

Mar.  15 1 

35  5 

Mar.  15 

1 28  2) 

Jan.  27 

21  6 

34  8 

3!  6' 

Mar.  15 1 

21  4 

34  8 

I 30  8 

May  9 

21  10 

38  7i 

• 31  11 

24  8} 

Sept.  25 1 

40  2‘ 

32  11 

25  8 

Dec.  11 j 

39  3 

1 

Sept.  2.5 

25  4i 

49.  Sidney  Deacon,  2 miles  W.  of  ; 

San  Dimas.  | 

‘ .50.  Wm.  Ferry,  11  miles  S\V.  of 
1 San  Dimas. 

51.  Azusa  Irrigating 
Dimas  n’ ash. 

Co.,  San 

Date  of  measurement. 

Depth  to 
water. 

Date  of  measurement. 

; 1 

hi'ptiK' 

j water.  | 

1 

Date  of  measurement.  | 

Depth  to 
' water. 

1904. 

Ft.  in.  ' 

* 1004. 

Ft.  in. 

1904. 

Ft.  in. 

121  3 

1 199  8 

97  2 

Nov.  16 

124  0 

; Nov.  16 

199  10 

Nov.  16 1 

1 97  8 

Dec.  13 

124  0 

Dec.  13 

; 199  lOJ 

Dec.  13 ■ 

98  11 

1905. 

1905. 

19a5. 

Jan.  11 

123  6 

Jan.  11 

1 199  9J 

i Jan.  11 1 

> 99  1 

Feb.  20 

123  5 

Feb.  21 

' 199  8 

1 Feb.  20 

98  4 

M»r.  JO 

127  0 

Mar.  10 

' 199  84 

1 Mar.  l! 

97  4 

Apr.  14 

125  0 

Apr.  14 

t 200  4 

1 .\pr.  14 

95  6 

May  17 

124 

June  22 

' 200  4J 

May  17 

94  3 

June  22 

125  U 

July  ‘23 

200  6 1 

June  22 

94  1 

July  21 

125  5 , 

Aug.  16 

200  7 ! 

July  20 

95  4 

Aug.  16 

12.5  5 

Sept.  21 

200  7 1 

.\ug.  16 

96  4 

Sept.  21 

125  7 

Nov.  11 

201  0 I 

Sept.  21 

97  4 

.'<’ov.  11 

126  0 

Doc.  20 

201  0 

Nov.  11 

98  6 

Dec.  20 1 

99  0 

1906. 

1906. 

Jan.  27 

124  6 

Jan.  27 

201  3 

j 1906. 

Mar.  15 

124  3 

Mar.  15 

’ 201  3 

t Jan.  27 

, 97  10 

Mays 

12.5  2 

May  8 

' 201  2 

1 Mar.  15 

i 97  24 

June 27..  

124  6 

June  26 

201  54 

93  2 

Aug.  2 

201  9 

1 Junc2«» 

01  li 

Sept.  24 

201  7J 

Aug.  1 

92  4 

. Sept.  24 

9K  74 

1 

1 

, Dec.  10 

100  11 
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Tabltt  thawing  varialiont  cf  water  in  wclh  in  southern  California — Continued. 


52.  Emil  Firth, .San  DInia.  \Va»li.  ^ 


DaU>  of  niCMimrement. 

* water*  * I>ate  of  measupement. 

Depth  to' 
water.  ' 

Date  of  measuTement.| 

Depth  t« 
water. 

IWM. 

Ft.  in  1 I9CM.  1 

' Ft.  in.  ! 

1904.  ^ 

FL  in. 

S*rt.  7 

' llJ  Gl  Oct.  7 1 

115  4 ' 

' Oct.  7 1 

U7  a) 

Oct.  7 

111  ; 1 Nov.  10 1 

146  IJ 

190  1 

I!3  2 ' Dec.  13 f 

146  10 

' Dec.  13 

199  3 

Dec.  13 

113  11  1 1 

1 j 

1 

. 1905. 

1 1005.  ' 

1«V5. 

1 Jan.  11 ' 

146  0 

1 Jan.  11 

190  n 

IH  8J  Keti.  20 

190  10) 

Keb.  2n 

113  11  1 Mar.  10 

147  -6j 

Mar.  11 

190  9 

Mar.  IJ ' 

113  7 ! Apr.  H 

147  7 

-Vpr.  14 

1 m 0 

100  10  Juno  22 

146  8 

May  17 

‘ 199  11 

Mav  17 

101  9 ' July  20 

150  8 

i 19B  4 

104  4 ' .\ug.  16 

150  J 

Jnlv  20 

200  3 

July  2> 

10.>  6 Sc|H.  2! 

150  ll‘ 

190' 9 

1.15  10  Nov.  H 

152  7 

230  0 

lOG  74  Dec.  20 

1.52  0 

233  to 

10»'  tj 

D«.  20 

230  11 

Dec.  23 

1 m 1 1906. 

Jan.  27 

< 151  .51 

1906. 

' Mar.  1.', 

149  2} 

291  1 

Jan.  27 

107  6J  Mays 

i 149  6’ 

1 Mar.  15 

200  2 

' 140  1 

196  H 

Mav  « 

' S7  10  ' .Vug.  1 

153  li 

197  6 

' 154  4] 

196  5) 

1 97  4)  Doc.  10 

154  7* 

1 Sc^'t.  24 

196  71 

10 

lie  11 

Dec.  10 

197  si 

.55.  Ont.irio  Water  Co., 
of  Cla  einoiil. 

mile  N. 

1 .56.  i: 

Dale  of 

. nieley,  riaremont. 

57.  San  .Vntonlo  Water  Co., 
mile  SW.  cf  CUrem«.Dt. 

i 

Date  of  mca.su  mnen  I . 

Dcpt!i  to 
water. 

tieasiirement. 

Depth  to 
water. 

Date  of  measurement. 

Depth  to 
water. 

1904. 

F1 

in. 

P.NM. 

Ft. 

in. 

loot. 

Ft. 

fn. 

G2 

1 

Oct.  S.. 

97 

4 

Oct.  6 

.... 

158 

5 

Dec.  13. . . . 

Gl 

10 

Nov.  IG 

97 

6 

Nov.  16 

156 

2 

Dei-.  13. 

■w 

li 

Dec.  13 

.... 

l&S 

0 

li*).'.. 

Jan.  11 

62 

2 

100.5- 

1905. 

Feb.  IHP 

62 

1 

.Ian.  11. 

97 

0 

Jan.  ll 

U3 

a 

Mar.  10 

61 

nil 

Feb.  20. 

‘.>2 

h 

Feb.  30 

151 

.Vpr.  14 

1 

Mar.  10 

91 

2 

Star.  10 

150 

2 

Mav  17 

.*>*♦ 

1} 

89 

9 

148 

7 

57 

May  17. 

ss 

10 

147 

57 

u 

in 

0 

148 

Aug  IG 

.59 

.Itily  2(». 

97 

4 

July  20 

150 

10 

.Sept  21 

.'S 

6 

.\ug.  16 

OS 

7 

.Vug.  16 

i.*ia 

8 

Nov.  M 

.5K 

4\ 

.Ncpt.  21 

’•9 

9 

Sept.  21 

152 

6i 

Dw . 20 

3 

I XV.  20. 

‘M 

8 

Nov.  11 

152 

Dec.  20 

149 

!'•«. 

I' 

lOiHV 

Jan.  26 

rfCt 

•H 

Jan.  27. 

97 

91 

1906. 

Mar.  n 

.*>3 

•-'! 

Mar.  11 

M 

10  , 

Jan.  26 

140 

6 

.**1 

1 

1 

Mar.  14 

144 

3 

IJ 

81 

2 

May  8 

141 

3 

146 

8 

Sept.  21 

.j3 

Sc|>l.  24 

65 

5 

Sept.  24 

149 

8i 

Div.  10 

.’.6 

lu 

Dtv.  10. 

49 

0 

149 

8 
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Tables  showing  variations  of  water  in  welts  in  southern  California — Continued. 


58.  Dr.  A.  R.R^I^, ^1^1  miles  NE.  ! jg  3 Linastnith,  Pomona.  ‘ 60.  J.  J.  White,  Pomona. 


Date  of  measurement. 

Depth  to 
water. 

Date  of  raeaBurenient. 

Depth  to 
water. 

Date  of  iiieasurenient. 

Depth  to 
water. 

1904. 

Ft.  in. 

1904. 

Ft,  in. 

1904. 

Ft.  in. 

Sept.  7 

75  2 

90  6} 

Oct.  6 

58  9} 

Oct.  6 

73  4J 

Nov.  16 

60  3 

Nov.  16 

74  0 

1905. 

Dec.  13 

60  6} 

Doc.  13 

74  3 

Jan.  12 

90  0 

Feb.  21 

91  1 

1905. 

1905. 

Apr.  15 

91  5 

Jan.  11 

60  10 

Jan.  11 

68  10} 

May  17 

91  6} 

Feh.  20 

61  1} 

Pel).  20 

66  1 

June  22. 

92  0 

Mar.  10 

61  4} 

Mar.  10 

65  11 

July  21 

92  10} 

Apr.  14 

60  8 

■\pr.  14 

63  11 

Sept.  20 

93  6 

May  17 

60  11 

May  17 

G2  11 

Nov.  12 

93  4 

June  22 

61  1 

June  22 

66  8 

Dec.  21 

93  6 

Aug.  16. 

61  6 

July  20 

70  10 

Sept.  20 

61  10 

Aug.  16 

71  11 

1906. 

Nov.  11 

62  4 

Sept.  21 

73  5 

Mar.  15 

92  6 

Dec.  20 

62  ,5 

70  4} 

93  6 

Dec.  20 

67  0 

95  6 

1906. 

96  0 

62  3} 

1906. 

Dec.  11 

95  2 

63  r 

Jan.  26 

64  9 

May  8 

63  1} 

Mar.  U 

62  10 

Aug.  1 

63  5 

May  8 

02  5 

Sept.  24 

04  4} 

64  5 

1 Dw.  10 

64  n" 

Aug.  I 

67  0 

Sept.  24 

67  i 

Dec.  10 

64  3} 

61.  Mrs.  Tieg,  1}  miles  SE.  of 
Poinona. 

62.  K.  Riemers,  2}  miles  SE.  of 
Pomona. 

63.  C.  F.  brown.  2}  miles  8E.  of 
Pomona. 

Date  of  rneasureroont. 

Depth  to 
water. 

Date  of  measurement. 

Depth  to 
water. 

Date  of  measurement. 

Depth  to 
water. 

1904. 

Ft.  in. 

1904. 

Ft.  in. 

1904. 

Ft.  in. 

89  0 

34  6 

Sept.  7 

8 0 

Ort.  6 

88  10 

Oct.  6 

36  6} 

Oct.  6 

6 6} 

88  10} 

Nov.  16 

34  10 

3 10' 

rw_  13. 

88  10* 

34  10 

Dec.  13 

3 3 

1905. 

19a5. 

1905. 

Jan.  11 

88  10 

84  9} 

2 5 

Feb.  20 

89  0 

Feb.  10 

34  7{ 

Feb.  20 

2 0 

Mar.  10 

89  0 

32  10 

2 } 

88  0 

.May  17 

32  7 

1 5 

88  ll 

33  6 

2 0 

July  20 

90  1} 

July  20 

3.5  4 

7 5 

90  5 

3.5  0 

July  20 

12  10 

Sept.  20 

00  8} 

Sept.  20 

3.5  6 

12  2 

Nov.  11 

90  5 

35  8 

11 105 

Dec.  20 

00  0 

35  7} 

4 7} 

Dec.  20 

4 1 

1900. 

1906. 

89  6 

36  8} 

1906. 

\fjir.  14 

90  6 

3.5  s' 

Jan.  26 

4 3} 

89  7 

33  2} 

3 10* 

92  2 

34  4} 

4 4} 

92  2 

35  5 

13  10* 

Sept.  24 

36  2} 

Aug.  1 

15  8 

Dec.  10 

38  25 

Sept.  24 

13  6 

Dec.  10 

4 10 
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Tables  showing  variations  of  water  in  wells  in  southern  California — Continued. 


64.  Mr.  Haloy,  \ milo  W.  of  San  6.V  C.  W.  R^ers,  1 mile  E.  nf 

Bernardino.  Colton.  j 

66.  Riverside  Water  Co.,  2 mile* 
E.  of  Colton. 

Date  of  measurement. 

' ^'ater^**  Dale  of  measurement. 

Depth  to 
water. 

i 

1 Date  of  measurement. : 

Yield  in 
mloeFs 
inches. 

1904. 

Ft.  1,  1904. 

Ft. 

1904. 

July  5 i 

36.6  |1  July  1 

15.7 

Aug.  I 

38. 18  Aug.  4 

18.05 

Sept.  1 

44 

37.23  Sept.  1 

19.70  1 

Oct.  3 

i 37.10  Oct.  3 

20.06 

Nov.  1 

44 

Nov  1 i 

38.9  Nov.  i 1 

20.17  ' 

Dec.  1 

5.16 

39.83  Pec.  1 ; 

21.82 

1905. 

1905. 

1905. 

Jan.  1 

5.16 

17.48 

Feb.  1 

Capped 

33.0  Feb.  1 

12.45  1 

1 Mar.  1 

Capped 

30.55  Mar.  1 

7.57  ' 

Apr.  1 

Capped 

29.78  Apr.  1 

5.4  1 

May  1 

O- 

5.6  ^ 

June  1 

5.16 

1 0.4 

July  1 

7.5 

39.0  July  1 1 

1 0.3  . 

Aug.  1 

&16 

! 12.75  j 

Sept.  1 

3.7 

15. 9 

Oct.  1 

412 

1 3.3.7  Oct.  1 

! 18.45  I 

Nov.  1 

432 

18.28 

Capped. 

1900. 

33. 7 1I«)U. 

' 1906. 

Fph  t 

i .33.0  Jan.  i 

1 14.34 

1 Jan.  1 

j Capped. 

1 32.0  Feb.  1 

1 12.  .')8 

1 Feb.  1 

Cap^, 

' 3!  3.H  Mflr.  1 

i 8.35  1 

1 Mar.  1 

Cappid. 

' .5. 10 

35.7  Mav  1 

j 6.00 

1 Mivi:::;::;;;:;;;::: 

Fawirt 

38.  4 June  1 ' 

1 5.9 

I June  1 

Capped. 

Oct.  yj 

.30,4  Jlllv  1 

0.8TI  , 

1 July  1 

t Capped. 

Oct.  22 

' 17.2  i 

j Oet.  22 

455 

t 

1)7.  UiviT.sidi'WatiTCi>.,Thiniaml  us.  N.  I!.  Iliiikli-.v  estate,  5 inilo  | 09.  Riverside  CounW,  24  milM 
WaU?rmun  sis..  San  lU'rnnnlino.  \V.  of  l)n,n  Mawr.  8.  of  Alcssaiiaro. 


Duti*  of  mcnsiuvinent. 

Yield  in 
t miner’s 
inches. 

I>al«*  of  mousim'liieiit. 

Depth  to 
water. 

Date  of  measurement. 

Depth  to 
wstcr. 

1904. 

UKM. 

Ft. 

1904. 

FL  fs. 

1 July  1 

85.9 

Oct.  18 T 

S3  4) 

82.7 

Nov.  18 

51  10 

84.5 

51  71 

116.0 

Oci.  3 

80.0 

16.  3 

80. 6 

19a'>. 

Dec.  1 .... 

SO.K 

Si  3) 

iiia'i. 

Feb.  22 

SO  S 

117.0 

i9av 

Mar.  24 

40  5 

Feb.  1.. 

i Jan.  I 

81.0 

Apr.  19 

40  2 

1 l-eh.  1 

80.  S 

Mav  19 

40  1 

Apr.  1.. 

Capped. 

Mar.  1 

80.7 

July  22 

50  4 

Apr.  1 

79.0 

Aug.  18 

50  3 

H7. 0 

Mav  1 

78.5 

Sept.  22 

50  11 

118.  4 

78.0 

Nov.  9 

51  i 

Aug.  1. 

116.7 

July  1 

78.4 

111.6 

78.7 

1906. 

79.2 

51 

Oft.  1 

79.35 

53  4 

' Cappf'fl. 

Sl.O 

52  9 

79. 5 

Sept.  26 

52  8 

190*i. 

Jan.  1 . . 

CaDiH'd. 

1 I'lOU. 

79.  4 

Xfur  1 

78. 5 

Mar.  1 

77.  S9 

Apr.  1 

77  *)7 

Juiip  1 . 

! (’aprn'd. 

,1  Miiv  1 

74. 

July  1.. 

149. 5 

1 June  1 

74.  4 

Oet.  22. 

KM.  9 

i|  July  1 

74. 2 

Ofl.2-2 -. 
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Tabla  thawing  tarialioHt  of  water  in  wetU  in  aotUkeni  California — Continued. 


70.  4 niiU-a  NK.  of  PerHs. 

Date  of  measurement.  | 

IVplh  to  ' 
water.  ,| 

1904.  ^ 

Ft.  in. 

n«.  ifi 

32  5 >; 

i9a*..  1 

Jan.  14 

32  0 t. 

Feb.  22 

31  6 ! 

Sept.  23 

28  5 

Nov.  9 

29  0 ' 

Dec.  23 

29  4 

v.m.  1 

Jan. 30 

29  4 

Mar.  16 

29  3 i 

May  II. 
.\ufr.  3. 


29  74 
29  Hi 


3cpt.  26 30 

Dec.  20 


1904. 

Doc.  15 63  3| 

loav 

Jan.  13 

Keb.  22 

Mar.  26 

Apr.  19 62  3i 

May  19 “ 

Juno  20 

July  22.... 

Aug.  19 

Sept.  22 

Nov.  9 

Doc.  23 


I 


-I 


Mar.  16. 
May  11 . . 
June  29. 
Aug.  3.. 
Sept.  21>. 
Dec.  20. 


190il 


Ft. 

tn. 

' 1904. 

Ft. 

in. 

63 

3J 

Oct.  18 

33 

4 

Nov.  IS 

33 

3 

Dec.  15 

. . 33 

4 

63 

63 

0 

i9av 

62 

6 

Jan.  13 

32 

6 

62 

34 

Feb.  22 

31 

94 

0 

Mar.  26 

30 

10 

irj 

0 

Apr.  IS 

.10 

7 

62 

2 • 

Mav  19 

30 

2) 

<»2 

2 

Jun»*  20 

30 

1 

62 

3 

July  23 

.10 

4 

62 

S«*pt.  22 

30 

6 

62 

r>  ■ 

.Nov.  9 

30  11 

Dec.  22.  .. 

31 

62 

4 

190<>. 

62 

a 

Jan.  29 

31 

8 

62 

b 

Mar.  16 

31 

8 

63 

2 

June  28 

31 

24 

fa 

4 

Atlg.  3 

31 

9 

63 

<1 

S»*pt.  2ii 

. . 32 

4A 

Doc.  20 

32 

3 

73.  Mrs. 

h.  K.  Harford 

34  miles 

E.  of  Perris. 

Date  0 

nu.'asu  re  merit. 

l)«‘pth  to 
wat4*r. 

1901. 

Ft.  in. 

Mav. , . 

28  11 

1902. 

July... 

40  2 

V'at«‘r8.  Kthanac. 


f)cl.  25. 
Dec.  15. 


75.  Terneacal  Water  Co.,  11 
miles  W.  of  Ethanac. 


Date  of  ineastiivmenl. ' ^ measun-raent. 


41  7 

42  9 


1903. 

Feb.  28 38  7 

Apr.  11 37  6 

May  14 38  2 

Sept.  15 4.3  4 

1904. 

Jan.  31 43  4 

Feb.  28 41  114 

Mar.  3 , 41  9 

Mar.  29 40  11 

May  1 42  10 

July  3 44  10 

Sept.  15 « 5 

« 19a5. 

Sept.  23 44  9 

Dec.  22 43  0 

1906. 

Jan.  29  42  3 

Mar.  16 42  2 

May  12  40  24 

June  28  38  84 

Aug.  4 41  7 

Sept.  27 42  54 

Dec.  21 43  64 


1904.  Ff.  in.  ' 

Jan  29  44  2 , 

Feh.  27 41  4 ' 

Mar.  27  40  54 

Mur.  27  43  4 

May  27 41  74 

July  2 46  0 

1905.  l{ 

Feb.  20 44  8 1 

Apr.  5 43  14 

Jiim*  18 45  ^ 

Aug.  5 46  11 

S«*pt.  1 47  6 

Oct.  1 47  10 

Nov.  6 48  2 

Dec.  22 44  8 i 

I 

190i’>. 

Jan.  29  42  10 

Feb.  4 42  4 , 

Mar.  16  42  8 ' 

May  12 41  2 

June  28 44  104 

Aug.  4 45  0 

Sept.  27 47  64  I 

Dec.  21 4.5  3 


1904.  FLin. 

Oct.  IS 29  10 

Nov.  18 30  4 

Dec.  15 :«  7 

Jan.  13 :«  34 

Feb.  22 26  104 

Mar.  26  25  10 

June  20 28  0 

July  23  28  9 

Aug.  19 29  5 

Sept.  23 29  8 

Nov.  10 .10  3 

I>’C.  22 8 

lUOti. 

Jan.  29 29  *4 

Mar.  16 28  sj 

May  12 27  9 

June  28  27  9 

Aug.  4 28  7 

Si-pl.  27  30  1 

D«<C.  21 30  2 
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Tables  thowinfi  variation*  of  water  in  well*  in  southern  California — Cominued.  j 

76.  Doctor  2J  miles  S.  oI  77.  William  Newport,  44  mile»  T5i».  William  Newport.  Menilee 

I’crris.  8. of  I’erris.  V::luy.  • 

DaU'  <)(  mMisiinMieDt.  | Date  of  measnrement.  Date  rl  infasurenient. 


18  S ' Jan.  13 38 

10  9 Feb.  22 38 

9 7J  Mar.  26 37 

11  II  I Apr.  18 36 

13  4 May  19 3t* 

13  3 ' June  20 36 

13  4 1 July  23 37 

15  6 1 Aug.  19 38 

15  8 Sept  . 23 38 

15  lOi  Nov.  10 39 

Dec.  22 39 


15  7 Jan.  29 38 

15  2 Mar.  It. 38 

15  5 May  12 37 

16  2i  , June  28 36 

!{  Aug  4 37 

' S«*pl.  27 38 

IX-c.  21 38 
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Tables  showing  variations  of  water  in  wells  in  southern  California — ('ontinued. 


82.  J.  E.  Garrigan,  1 mile  W.  of 
Hemet. 

I S3.  Mrs.  Ruby  Hewitt. 

of  flowers. 

i mile  E.  ^ 

1 84.  J.  Carmichael,  Bowers. 

Date  of  measurement.  1 

1 Depth  tO: 
water.  I 

Date  of  measurement. 

Depth  to 
1 water. 

^ Date  of  measurement. 

Depth  to 
water. 

1904. 

D<?c.  IS 

Ft.  in.  ‘ 
33  3 1 

1904. 

Oct.  19 

11  5 

11  9 

12  2 

12  4 
10  1 
5 5 
2 1 
(®) 
(0) 

1 

1904. 

Oct.  19 

Ft.  in. 

7 loi 

8 0 

8 1 
6 8 
1 4 3 

2 4 
! Flowing. 
' Flowing. 

Flowing. 
1 3 9 

2 6 

2 9 

3 1 

* 2 9 

2 8 
; Flowing. 
Flowing. 
Flowing. 
Flowing. 

1905.  ^ 

JM.n.  14 

Feb.  23 

Mar.  25 

> i 

33  5 1 
33  3 
33  li 
33  1 
i 33  0 
1 33  2 

33  1 , 

34  0 : 
33  6 ’ 
33  0 > 

Nov.  19 

Dec.  16 

Dec.  16 

im. 

1905. 

.\pr.  18 

Feb.  23 

, Feb.  22 

May  18 

Mar.  26 

1 Mar.  ai 

July  23 

May  19 

Sept.  23 

July  22 

0 7 

July  22 

Nov.  10 

Aug.  18 

1 8 

3 2 

4 74 

5 7j 

6 5 1 

5 6 
(b)  1 

Flowing. 

Flowing.  1 

1900.  ! 

.Jan.  30 

' 32  0 

&’pl.  22 

1 Sept.  22 

Dec.  22 

Mar.  17 

May  12 

32  5 1 
32  lOi 
32  6 

, 1906.  ' 

1 1906. 

32  9 
1 32  7i 

Mar.  17 

Mar.  17 

Sept.  27 ' 

May  11 

Dec.  20 

32  4 i 

j 

June  29 

Aug.  3 

Sept.  26 

Aug.  3 

Sept.  26 

Dec.  20 

85.  K.  D.  Harg<*r,  latkevlew. 

Date  of  measurement. 

1 Depth  to ! 
water. 

1 Date  of  measurement. 

Depth  to 
water. 

Date  of  measurement. 

Depth  to 
water. 

1904. 

Ft.  in. 

1 I9a5.  * 

Ft.  in.  ] 

1 1906. 

Ft.  in. 

30  1 

28  11  ' 

29  6 

I>ec.  16 

29  10 

28  10 

May  11 ! 

29  2 

i 

j July  22 

28  11 

June  29 

29  2 

1905. 

1 Aug.  18 

29  1 

Aug.  3 

29  34 

Fob.  22 

29  5 

Sept.  22 

29  3 

29  5} 

Mar.  

29  2i 

1 Nov.  9 

29  5 

Dw.  20 

29  8 

Apr.  19 

29  0 

1 Dec.  23 

29  7 

« Flowing  good  stream. 

b Flowing  5 miner's  inches. 

r Flowing  7 miner's  inches. 
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INDEX, 


A.  Pap'. 

AclmowledgmentB  and  cooperation 

Acrc-foot,  deflnltipn  of 

Aieasandro,  Cal.,  wells  near,  fluctuation  In. . 
Anjerican  River  near— 

Fairoakx,  Cal.: 

description 

discharge 

discharge,  monthly 

gage  heights I4t>-14T 

rating  table lil 

.\merican  River  basin: 

description 146-l'ki  i 

Anahetm.  Cal.,  wells  near,  fluctuation  In. . . 1H8  ' 

Arrowhead  Springs.  Cal. 

East  Twin  Creek  near: 

description aa  ^ 

dlschargi> S5 

Waterman  Canyon  (West  Twin  Creek) 


22  I 
in  I 
22'  1 


I 


lili 

lAL 

lil 


ne4ir: 

description >ii  | 

discharge • 

Arroyo  Scco  near— 

Pasadena.  Cal.: 

description Mi  1 

discharge i2i  ' 

Solcflad.  Cal.: 

d«'scriptlon iw 

diHcharge Ifis 

discharge,  monthly im 

gage  heights aa 

rating  table ; lili 

Lon*'  Pine,  Cal.; 

description iQ 

discharge SQ 

disebargt!.  monthly ju 

Azusa.  Cal. 

San  Gabriel  River  and  canals  near: 

description . ^S7 

discharge SL 

discharge,  dally SS 

discharge,  monthly 

gage  heights SZ 


B. 


Bailey  Creek  near^ 

Prattville,  Cal.: 

description... 135 

discharge 132 

Baird  Station.  Cal. 

Sacramento  River  at: 

deeoriptkm  122 


Page. 

Bakersfleld,  Cal. 

Kern  River  near: 

description L5Q 

discharge lAl 

discharge,  monthly IM 

Bear  River  above  and  near 
Wheatland.  Cal.: 

description iii 

discharge 144 

disebarg  *.  monthly 145 

gagi' heights lAA 

ratir;g  tabl*- U5 

B<'ar  River  basin: 

desenption 1 4:4-144 

H’-ckwith,  Cal. 

Feather  River,  MidiUe  Fork,  near: 

discharge . liia 

Grizzly  Creek  near: 

description 121-122 

discharge 121 

discharge,  monthly 123 

gage  heights I2i 

rating  Ittiile 123 

Bemar<lo  River  basin: 

description II 

Berry  near- 

Berry  Creek  post-olTuv.  Cul 

description 135 

liist'hurge 135 

Bldwell  bar— 

Feather  River  near; 

discharge 

Bieber.  Cal. 

Pit  River  near: 

description 1Q4 

discharge 104 

discharge,  monthly Iil5 

gage  heights. ...  iU5 

rating  table 1115 

Big  Bend.  Cal. 

North  Fork  of  Feather  River  near: 

description 133»134 

discharge 134 

gage  heights 1,14-1.3.*> 

Big  Meadow,  Cal. 

Hamilton  Branch  of  North  Fork  of 
Feather  River  at; 

discharge 132 

Big  Pine,  Cal. 

Big  Pine  Creek  near: 

description M 

discharge 44 

207 
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INDEX 


Big  Springs  near~  Pago. 

PrattvlUe,  Cal.: 

description | 

discharge 13i 

Birch  Creek  near— 

Tinemaha.  Cal.: 

description ±i 

discharge 

gage  heights 

Bishop,  Cal. 

Bishop  Creek  uear; 

description 42 

discharge t 42 

discharge,  monthly 42 

gage  heights 42 

rating  table 42 

Block  Rock  Springs  near—  | 

Independence,  Cal.:  | 

description 5Q  i 

discharge \ 

Bowers,  Cal.,  wells  near,  fluctuation  in 2Q£  i 

Brownell,  Cal. 

Cottonwood  Creek  near: 

description 186 

discharge Ifiji 

Willow  Crock  near: 

description Ifil 

dischargo 131 

Bryn  Mawr,  Cal.,  wells  near,  duetuation  In.  232 
Butt  Crock  at  and  near- 
Butte  Valley,  Cal.: 

description 132 

dischargo 132 

gage  heights 132-13.2 

Prattville,  Cal.: 

description 13fi 

dischargo 13d 

Bntte  Valley,  Cal. 

Butt  Creek  at: 

description 132 

dischargi^ 132 

gago  heights 132-i.vi 


C. 


Cable  Canyon  Creek  near— 

Glen  Helen,  Cal.: 

description 84 

discharge 84 

Cable  station,  flgurcs  showing 

Cache  Creek  at  and  near— 

Lower  Lake,  Cal.: 

description Ull 

discharge UB 

discharge,  monthly Ill 

gago  heights UQ 

rating  table.... Ul 

Volo.Cal.: 

description Ill 

discharge 113 

discharge,  monthly 113 

gage  heights U2 

rating  table U3 

Cache  Creek  basin: 

description loi*-!  1 1 I 


I Cajon  Creek  near—  Page. 

Keenbrook.Cal,: 

description 84 

discharge 84 

Calabasas,  Cal. 

Malibu  Creek  near: 

description Si 

discharge Si 

discharge,  monthly 22 

gage  heights 21 

Triunlo  Creek  near: 

description 

discharge 32 

discharge,  monthly 22 

California,  rainfall  in 190 

California,  Gulf  of,  filling  up  of.. 30-31 

Cherry  Creek,  North  Fork,  near— 

Ciysial,  Orog.: 

description 

discharge 186 

Chino  Creek  near- 
Rincon.  Cal.: 

description 88 

discharge 88 

Cheeter.  Cal. 

WanierCreek  near; 

doscripllon 13& 

dischargo Lfi 

Willow  Creek  ucat: 

description ua 

discharge UQ 

Chester  Branch.  Sec  Feather  River,  Chester 
Branch. 

Cienega.  Cal.,  wells  near,  fluctuation  in 

Claremont,  Cal.,  wells  near,  fluctuation  in. . 200 

Clear  Creek  near: 

Prattville,  Cal.: 

description 138 

discharge 136 

Clear  Lake,  Cal.  • 

Lost  River  near: 

description 181 

diacharge isi 

discharge,  monthly 1.82 

gage  heights 181 

rating  table 1S2 

Clements.  Cal. 

Mokelumne  River  near: 

description 1 173 

discharge ill 

discharge,  monthly 175 

gage  heigh  Is 174 

rating  table 175 

Colorado  River,  silt  deposited  by 30-31 

Colorado  River  at  and  near— 

Hardyville,  Ariz.: 

description ^ 

discharge 22 

discharge,  daily 28 

discharge,  monthly 26 

gage  heights % 24 

Heading  No.  2 of  Imperial  Canal: 

description & 

discharge 28 

ij.igc  h ighte a 


■*» 
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Colorado  River  at  and  near — Continued.  Page, 


Yuma,  Aril.: 

description 

dlschai:gc 2ti-27 

discharge,  daily 2&  I 

discharge,  monthly 2^ 

gugc  heights 27>28 

Colton,  Cal.,  wells  near,  Ou  tuation  in 202 

Computation,  incthrds  ct lfl=22  | 

Coeperati  aand  r.ckn"  wlcdgmcnts 22 

Coitcnwf  cd  erect' (of  Klamath  River)  near—  1 

Brownell,  Cal.: 

description liifi 

discharge Ififi 

Cottonwood  Creek  (of  Owens  River)  near— 

Lone  Pine,  Cal.:  • 

description ; 

discharge LQ. 

Olancha,  Cal.: 

description 

discharge 58. 

discharge,  monthly 58 

gage  heights Si.  ' 

Cottonwood  Creek  (of  San  Diego  Bay)  near—  | 

Jamul,  Cal.: 

description.,  t >>2-<a 

discharge Qi 

discharge,  monthly G4 

Covina,  Cal.,  wells  near,  fluctuation  in 

Crescent  kl^ills.  Col. 

Indian  Creek  near: 

description 125-124 

diaciiargc 124 

discharge,  monthly 125 

gage  heights 124 

rating  table 125 

Crooked  Creek  near- 

Klamath  Agency,  Oreg.: 

description IfiQ 

discharge ISfi 

Crystal.  Oreg. 

North  Fork  of  Cherry  Creek  near: 

description 155 

discharge 155 

Current  meters,  classes  of lH 

methods  of  using 16-17 

plate  showing 15 

Current-meter  station,  view  of 15 

Curves  (area,  discharge. and  velocity),  figure 

showing 12 


Deflnitions  of  terms  used ft-lO  [ 

Descanso,  C^.  > 

Sweetwater  River  near: 

description 06-57  j 

discharge 62 

discharge,  monthly G8  j 

gage  heights Q7-r>s  | 

Devil  Canyon  near— 

Irvington,  Cal.: 

description 85 

discharge 85 

Discharge, measurement  and  computation  of  lft-22 

8591— IKR  213—07 — ~U 


Division  Creek  near—  Page. 

Independence,  Cal.: 

description iS 

discharge 42. 

discharge,  monthly 42 

gage  heights 42. 

Dona  Croe..  near— 

Doris,  Cai.: 

dercription K6 

di.chargc r‘- 

Dotla  Sprin.”:  near- 
Prattville,  Cal.: 

discharge 1.^. 

Drainage  basins,  list  of tifl 


East  Twin  Creek  near— 

Arrowhead  Springs,  Cal.: 

description 85 

discharge S5 

Eightmile  Creek  near— 

Independence,  Cal.: 

description 5Q 

dischargi' 5Q 

discharge,  monthly 50 

El  Monte,  Cal.,  wells  near,  fluctuation  in  ... . 106 

Enterprise,  Cal. 

South  Fork  of  Feather  River  near: 

discharge 132 

Equivalents,  table  of 12-13 

Escondido,  Cal. 

Santa  Y&abcl  Creek  near: 

description 71-72 

discharge 22 

discharge,  monthly 13 

gage  heights 13 

Ethanac,  Cal.,  wells  near,  fluctuation  in 205 


F. 


Farmers  canal,  near— 

Yuma,  Ailz.: 

description 20 

discharge ^ 

Feather  River  at  and  near- 
Bidwell  Bar: 

discharge 136 

OrovlUe,  Cal.: 

description 120 

dlscbar^ 120 

discharge,  monthly 121 

gage  heights 120 

rating  table 121 

Feather  River  basin: 

description HS-llfl 

Feather  River,  Chester  Branch  of  North 
Fork,  near- 
Pratt  vllle,  Cal.: 

discharge 156 

Feather  River,  Hamilton  Branch  of  North 
Fork,  at  and  near— 

Big  Meadow',  Cal.: 

discharge 13Z 
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INDKX, 


J'age. 

Feather  River,  Hamilton  Branch  of  North 

Fork,  at  and  near-continued. 
Pratt \iUe,  Cal.: 
description... 

..  Lkl 

discharge 

. I».137  [ 

gage  heights 

..  m 1 

Feather  River,  Middle  Fork,  noar 
Beckwith,  Cal.; 

dlacharge 

■ 1 

Feather  River,  North  Fork 
near  Big  Bend,  Cal  ' 

<lescrtption . . 

discharge 

134 

gage  heights 

. 1 

alxive  F’rattviUe, Cal.; 

description 

...  lUS 

discharge 

...  L£i  . 

gage  heights 

. 120.^110  ' 

below  Prattville,  Cal.: 

description 

discharge 

l‘M  ( 

discharge,  monthly 

...  12& 

gage  heights 

...  121 

rating  table 

...  LIS 

near  Prattville,  Cal.: 

discharge 

...  13S  1 

near  Tyler,  Cal.: 

discharge 

...  LiS 

near  Warner  Creek  mouth: 

discharge 

...  Lfii 

Feather  River,  Prattville  Branch  of  North 

Fork,  at— 

Prattville,  Cal.: 

discharge 

US 

Feather  River,  South  Fork,  near— 
Enterprise.  Cal.: 

discharge 

Fish  Springs  near— 

Tlnemaha.  Cal.: 

description 

til 

discharge 

• • Sil 

Floats,  use  of.  In  mea.siiring  discharge. .. 

. . i.viti 

Flournoy  ditch  near- 
Oenesee,  Cal.: 

description . 

i:ni 

discharge 

...  Ufi 

Fluctuations  in  wells,  data  on 

. i VI  . -.W-'i 

Fort  Creek  near- 

Fort  Klamath,  Oreg.: 

description 

is>; 

disi-hargo 

UO 

Fort  KlaiUHlh,  Oreg. 

Fort  Creek  near: 

description 

...  m 1 

discharge 

Ifili  * 

Seveninile  ('reek  near: 

description 

lai 

discharge 

UI 

Wood  River  near: 

(leacriptlon 

discharge 

uz 

Fniio,  Cal. 

Stony  Cn.'ck  basin: 

description . 

lUS 

discharge 

...  iiii  1 

discharge,  monthly 

...  lOB  1 

X 


P»c*^ 


Kmto,  Cal.—Conll lined. 

Stony  Creek  haiUn  Conlinii«*d. 

gagchelghtu iif* 

rating  iabie iu?» 

1*. 

(ia^ng  HtattoQs.  equipment  of !•> 

location  of,  plate  showing h 

^ ciardenia,  Cal.,  w'ells  near,  fluctimtioii  ill . 

(lenesee.  Cal. 

Flournoy  ditch  near: 

deacription 

dlschanto 

llossclkus  ditch  near: 

description UI 

discharge 131 

Indian  Crock  near; 

discharge lil 

Little  Grizzly  Creek  near: 

description I> 

discharge 

Heci  Clover  Creek  near; 

description Lfi 

disclmrge ^ L3k 

Squaw  Queen  Creek  near; 

description Utt 

discharge 13ii 

Wartl  Creek  near; 

dosetiption I-k* 

discharge 

Ooorgm  Creek  near- 
Independence,  Cal.: 

description 55,  tt) 

discharge &5.6P 

discharge,  monthly 

Glen  llel^.  Cal. 

Cable  Canyon  Cre«‘k  near: 

description &4 

discharge iA 

Goociale  Creek  near- 
Tlbbets,  Cal.; 

d^rlptlon 41 

discharge . II 

dischaigc,  monthly 

gage  heights ll 

Great  Basin  drainage: 

general  features M 

(ireenvlUe,  Cal. 

Wolf  Creek  near; 

description UL 

discharge UJ 

Gregory,  Cal. 

McCloud  Ulver  near: 

description lit: 

discharge ifit 

discharge,  monthly llll 

gage  heights lO* 

rating  table llil 

.Sicraniento  Klverat; 

dcscTljition 

lirizily  Creek  near* 

Beckwith,  Cal.: 

description i2i-m 

discharge LSI 

discharge,  monthly IS 


Digitized  by  Google 


INDKX 


211 


PilKi'. 

Cirizzly  Crt'ok  near -Conlinuod.  I 

Fipckwith,  Coi.- 

heights LS  I 

rating  table 12ii  | 

Ground  water,  fluctuations  in LV.»:aK't  j 

Guenoc,  Cal. 

Putu  Creek  near; 

description Ui 

discharge ili  I 

discharge,  monthly Ua  , 

gage  heights il4-lir>  | 

rating  table Uii 

Gulf  of  California,  fllling  up  of i 

IL 


Hamilton  Branch.  See  Feather  Ulver, 


Hamilton  Branch. 

HardyvUle,  Ariz. 

Colorado  River  at: 

description Zi 

discharge 21i 

discharge,  dally ^ 

dhk'harge,  monthly 2*1 

gage  heights 24 

Hemet.  Cal.,  wells  near,  fluctuation  in iAi4-  A.-i 

Ilossolkus  ditch  near- 
tlenesee.  Cal.: 

<lescription Lil  . 

discharge lill  . 

Hot  Springs  Valley. 

Hot  Springs  Valley  Crwk  at : 

description Lil  , 

discharge Lll 

King  Creek  at: 

description Lll 

discharge lit! 

Howard  Summit,  Cal.,  welts  near,  fluctua- 
tion In l!»:i 


Hy*lrographic  surveys.  orgHiuzatiim  and 
scope  of 


{c6><.'overod  streams,  methmls  of  measuring 

flow  of Ui  I 

Imperial  canal,  flood  on il2  i 

Independence,  Cal. 

Black  Hock  Springs  near; 

description ja  ' 

discharge all  I 

Division  Creek  near;  i 

description 4S  i 

discharge 40 

discharge,  monthly 411  • 

gage  heights 4U 

Eigbtmilc  Creek  near: 

description ^ 

discharge ijfl 

discharge,  monthly ^ 

tieorges  Creek  near: 

description .iliil 

discharge 

discharge,  monthly ^ 

Independence  Creek  near: 

description 52. no 

discharge iLlMi 

discharge,  monthly 

gage  heights ^ i 


I*agf, 

Independenoe,  Cal.— Conti nmvl. 


Mofletl  Creek  near: 

de.scriplion .'.4 

discharge .'>4 

discharge,  monthly. .VI 

Oak  Creek  near: 

description t .»! 

discharge .'it 

discharge,  monthly .’>2 

giige  heights .M 

North  Fork  of  OakCnrk  near: 

description »0 

discliarge *•<» 

Shepherds  Creek  near; 

description 

discharge .W.Ol 

discharge,  monthly '*4 

South  Fork  of  Oak  Crwk  near. 

description '4> 

discharge *K) 

Thebaiit  Creek  near; 

description 

discharge <’>l 

Indian  Creek  near 
Crest'cnt  Mills.  Cal.; 

description 1214-124 

dls<‘harge 124 

discharge,  immthiy — 12.5 

gagt' heights 124 

rating  table. 125 

Genesee.  Cal.: 

discharge 147 

mouth: 

discharge 147 

J rvinglon.  Cal. 

Devil  (’anyon  near: 

description h5 

discharge S5 

Ivy,  Cal.,  wells  near.  ItucUmtion  in IW,  Iii4 


.1. 

Jarnul,  Cal. 

Cottonwood  Crwk  near; 

descripti(»n *i2,h4 

discharge h4 

discharge,  nnuithly. . . , **4 

Pine  Valley  Cnvk  near 

<lescriplion *»4-<»5 

discharge . .. 

discharge,  moni hly . . 

gage  heights *’.5 


K. 


Kawenh  River  bolow- 
Three  Rivers.  CnI.; 

description 1,54-l.V* 

discharge 15.5 

discharge,  nionihl. I5‘* 

gage  heights 15o 

rating  table I5ti 

Kaweati  River  basin: 

description 154 

Keenbrook,  Cal. 

Cajon  Creek  near. 

description ''4 

discharge S4 
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Keno,  Oreg. 

Klaroatb  River  at: 

deacriptlon lia 

discharge lia 

discharge,  monthly lift 

gage  heights 179 

rating  tabic lift 

precipitation IS8 

evaporation liSS 

Kem  River  near— 
nakorsflcld,  Cal.: 

description L5Q 

discharge Lil 

discharge,  monthly Kil 

Kem  River  basin: 

description 14»-150 

King  Creek  at— 

Hot  Springs  Valley,  Cal.: 

description 131 

discharge 131 

Kings  River: 

cable  station  on,  view  o(. 

near  Sanger,  Cal.: 

description 151 

(tischarge 151 

discharge,  monthly lai 

gage  heights 158 

rating  tables 15fi 

Kings  River  basin: 

description !5twi57 

Klamath  Agency,  Orog. 

CrooVe<l  Creek  near; 

description laa 

discharge ISii 

Spring  Creek  near: 

description 187 

discharge IHI 

Williamson  River  near: 

description ISI 

disj-harge 187 

Klamath  Falls,  Oreg. 

Link  River  at: 

description lift 

dischnige llfi 

discharge,  monthly Ill 

gage  heights 17fi^l77 

rating  table HI 

Upper  Kla:nath  I..ake  near: 

description 177^  7.s 

gage  heights US 

Klamath  River  at  — 

Keno,  Oreg. 

description HS 

discharge IIS 

di.schargc,  monthly lift 

gage  heights lift 

rating  table lift. 

Klamath  River  basin: 

de-^<hplion 17.V17fi 

Kniglils  Ferry,  Cal. 

Stanislaus  River  at: 

description ILl 

discharge ILl 

dlscliarge,  monthly Hi 

gage  heights Hi 

rating  tabic Hi 


Knlgbts  Ferry,  Cal.— Continued. 

Stanislaus  W ater  Company’s  ditch  at : 


description 112 

discharge 12 

gage  heights HI 

rating  table ID 


L. 

Lagrange,  Cal. 

Modesto  canal  at: 


de.scrlptioD iti6-;67 

discharge ISL 

gage  heights IH 

rating  table 

Tuolumne  River  at: 

I description l&i 

discharge l&i 

discharge,  monthly IM 

• gage  heights 151 

rating  table 

Turlock  canal  at: 

description 

discharge 1£S. 

I gage  heights 

j rating  table I® 

^ Lakeside,  Cal. 

San  Diego  River  nwir: 

* description 

discharge - 7ft 

, discharge,  monthly II 

gage  heights 7ft 

I^keview,  Cal.,  wctls  near,  fluctuation  in.. . 201 

Lemon,  Cal.,  wells  near,  fluctuation  in IS 

Link  River  at— 

Klamath  Falls,  Or^. ; 

description 

discharge iS 

discharge,  monthly HI 

gage  heights 176-177 

j rating  tabic HI 

Little  Grizzly  Crook  near- 
Genesee,  Cal.: 

j description liSi 

1 discharge 1^ 


l.ompoo,  Cab: 

Santa  Ynez  River  near- 

discharge 

bone  Fine,  Cal. 

Vsh  Creek  near; 


description ^ 

discharge.... jS 

discharge,  monthly S 

Cotton wootl  Creek  near; 

( description S 

j discharge 

!,one  Pine  Creek  near: 

description .Vr-v>,60 

dis(*hargc .^.9^ 

discharge,  monthly 

gnge  heights 2ft 

Tuttle  Creel:  near: 

description 5fc57 

discharge itL 

: discharge,  monthly 51 

I gngc  heights SI 

I {.^rdsburg,  Cai.,  wells  near,  fluctuation  in..  2Qft 
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L<orella.  Oreg. 

Miller  Creek  uear: 

deseriptioQ I&l 

dl:9charge iSki 

discharge,  monthly Ififi 

gage  heights 

rating  table liij 

Los  Angeles,  Cal.,  wells  near,  fluctuation  in..  ISli 
Los  Angeles  River,  at  - 
Los  Angeles,  Cal.: 

description S2 

discharge 8il 

Los  Angeles  Ftiver  basin: 

description SS-W 

diversions lil 

Lost  River  near- 
Clear  I^ke,  Cal.: 

description Ihl 

dischai^e 1141 

discharge,  monthly ISi 

gage  heights lAl 

rating  table iS2 

Merrill,  Oreg.: 

description 1S2 

discharge iiC 

discharge,  monthly IM 

gage  heights 1143 

rating  tables 1243 

Lower  Lake.  Cal. 

Caclie  Creek  at: 

description ilfl 

discharge 110 

dischaige,  monthly Ill 

gage  heights IIU 

rating  table Ill 

Ludy  canal  near- 
Yuma.  ArU.: 

description 2a 

discharge 2a 

Lytic  Creek  near— 

Rialto.  Cal.:  ■ 

description SA 

discharge I4i 

M. 

McCloud  Ulvcr  near- 
Gregory,  Cal.: 

description Uki 

discharge lOl 

discharge,  monthly lul 

gage  heights liUi 

rating  table llil 

Malibu  Creek  near— 

Calabasas.  Cal.: 

description B1 

discharge 01 

discharge,  monthly 92 

gage  heights ai 

Malibu  Creek  basin: 

description ou 

Matilija  Creek  near— 

Matilija.  Cal.: 

description 31 

discharge 33 

MatUlJa  Creek.  North  Fork,  near— 

Matilija.  Cal.: 

description 33 

dischargo 03 


Page. 

Mendenhall.  W.  C\,  on  lluctuatton  of 


ground  water iso-jft'i 

Menifee  Valley,  Cal.,  wells  near,  fluctuation 

In aiM 

Mentone,  Cal. 

Santa  Ana  River  near: 

description Ik 

discharge iiU 

dlst’harge,  daily 2il 

discharge,  monthly fil 

gage  heights !41 

Merced  Falls,  Cal. 

Merced  River  above: 

description lOO 

discharge llkl 

disebargis  monthly 152 

gage  heights 160-161 

rating  tables Rj2 

Merced  River  in — 

Yosemite  Valley,  Calitomia: 

description 162 

discharge Iffii 

gagi' heights 1112 

Mcrce<l  Ui\*cr  basin: 

description Lit 

Merrill.  Ureg. 

Ix>st  River  near: 

description 1142 

discharge 182 

discharge,  monthly IM 

gage  heights INI 

rating  tables INI 

Tule  Lake  near: 

description INI 

gagi>  heights uy 

Miller  Creek  near— 

Lorelta,  Oreg.: 

description IM 

discharge INi 

discharge,  monthly ist> 

gagi>  heights INi 

rating  table 1N> 

Miner’s  Inch,  definition  of ih 

Modesto  canal  at— 

Lagrange.  Cal.: 

description Iii0-167 

dischargt' llil 

gag<*  heights MI 

rating  table Mi 

Mofiett  Creek  near — 

Indepoiulcncc.  Cal.: 

description ^ 

discharge it 

dl.ichaige.  monthly 5A 

Mohave  River  at— 

Victorville,  Cal.: 

description hi 

dlschaige 

Mohave  River  basin: 

description,,.. Ill 

Mokelumno  River  near— 

Clements,  Cat.: 

description 123 

discharge IZ4 

dischargi\  monthly 123 

gage  heights 114 

rating  table 123 
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Mokeiumno  Uiver  basin:  Page. 

description Ua  I 

Moncta.  Cal.,  wells  near,  Muctuatioii  in 122  ) 

Muitiple>polnt  method  of  measuring  dis- 
charge, description  of n-i'2 

X. 


Owens  River  noar—Continued.  Pag»- 

Tinemahii,  CaI.— Continued. 

dischurgi',  monthly a 

gage  heights > 

rating  tabic .> 

Owens  River  basin: 

description 


Neff,  J.  B..  well  measurements  l»y iv> 

New  Liverpool  .Salt  Co.,  gage  heights  kept 

by .‘tj  ■ 

Nordhoff,  Cal.  ' 

San  Antonio  Cnvk  near: 

description liJ 

discharge 2H 

North  Ann  Cre<*k  near— 

Taylorsville,  Cal.: 

doacriptlon I 

discharge Ltji  [ 

Norwalk,  Cal.,  wells  near,  lluctuation  In  . . . I2si  j 


O. 

Oak  Cnx'k  near— * 

Independence,  Cal.: 

description 

•ii.schaige 

discharge,  monthly . . . . 

gag<'  heights 

Oak  Creek.  North  Fork.  ne«r 
lniiepf»ndeiic«'.  Cal.; 

description 

discharge 

Oak  Cr»«<*k.  South  Fork,  near 
Ind»*iH*ndence,  Cal.: 

descTiplion 

dlschargi* 

Otioswi,  On*g. 

Rock  Cn*ek  near: 

description 

di.scharg»> 

< Jlancha,  C'al. 

Cottonwood  Cnrk  near; 

ile.scription 

discharge 

discharge,  monthly 

gagi-  heights 

< >r«)Ville.  Cal. 

Feather  River  at : 

■ ies<‘ription 

dis<.‘harge 

«li.‘«’harge,  nioiilbly .... 

gage  heights 

rating  table 

o\\i*ns  Iliv»T  ncitr— 

Citrus,  Cal.; 

descTlption 

discharge. 

TtfUiinl  \ alley,  Cal.: 

di‘Scrij)tion 

disch.argo 

di.scharge,  inonthI\ 

gage  heights 

rating  table 

Tlnemaha,  Cal.; 

<lescrii>tion 

discdmrge 


ii2 


on 


(Ul  I 

on 


Ihl 

1X7 


.*.7-^  I 

jH 


UU 

11*0 

121 

LiU 

Lii 


1 


ai  , 

3S  ! 


•li  ' 

ai 
jii  I 
:u\  ‘ 


P. 

Pala.  ('al. 

San  Luis  Roy  River  near; 

description 21 

discharge 

discharge,  monthly 2ii 

giigeheighls 2i 

Palms,  Cal.,  wells  near.  Iliictiiation  in 121 

Pasadena,  CaI. 

•Vrroyo  Seco,  Cal.: 

description ^ 

discharge a 

wells  near,  fluctuation  in i2j; 

Perris,  Cal.,  wells  near,  fluctuation  in -jm 

Pine  Creek  near— 

Round  Valley,  Cal.: 

description 40-41 

discharge ii 

diseharge,  monthly 12 

gage  heights n 

rating  tabic 12 

I’liie  Valley  Creek  near  - 
.Tamili,  Cal.; 

description <4-ik> 

dischu  rge G3 

di.schargo,  iiiontlily jii 

gag(>  heights jj5 

Pit  River  at  and  near- 
Bieber,  Cal.; 

description iM 

dischargi' m 

discharge,  mom  hly 

gage  heights mi 

rating  table 

Pit  River  liasin: 

desoriplioii nit-ttM 

I'onioiiu,  Cal.,  wells  near,  fluctuation  in . . . ;S11 

Portorsvllle,  Cal. 

Title  River  near; 

description lii 

discharge i.v-> 

discharge,  monthly lii 

gage  heights: . 

rating  table iji 

Prattville,  Cal. 

lialley  Creek  near: 

description yj 

discharge 

Hig  .''pringF  near: 

description 135 

discharge 

Hutt  Creek  near: 

description 126 

discharge Ui 

Chester  Branch  of  North  Fork  of 
Feather  River  near: 

discharge Lfe 


Digitized  by  Google 


TNDKX 


215 


PrattrlUet  Cal. — Contin\i<>d.  Pnge. 

Cl«ar  Creek  near: 

deflcription I3!i 

discharge 136 

Dotta  Spring  neiir: 

discharge . Lki 

evaporation  at llfl 

Hsmiiton  Branch  of  North  Fork  of 
Feather  River  near: 

description Iffl! 

dtscbargi? 1^131 

gage  heights 131 

North  Fork  of  Fi^ather  River  above; 

description Llh 

discharge 132 

gage  heights r.?Q-irw 

North  Fork  of  Feather  River  i»elow; 

descript ifni li/t-rjit 

dischai^' 13ii 

discharge,  monthly 13S 

gage  heights 131 

ruling  table LiS 

North  Fork  of  Feather  Uivi.T  near: 

discharge 1^ 

I’rattville  Branch  of  North  Fork  of 
Feather  River  at: 

discharge 1^ 

Rock  Creek  near; 

description 132 

discharge 132 

Vriee  current  inet<*r,  view  of lli 

PiUMite,  Cal.,  wells  near,  fluctuation  In'.. . . life 
Puta  Croekat  and  near— 

Guenoc,  Cal.: 

description lU 

discharge LU 

discharge,  monthly Ua 

guge  heights 114-II.'* 

rating  table ili 

Winters,  Cal.: 

description 1U’» 

dlschargo Uii 

discharge,  dally ILL 

discharge,  monthly ll‘» 

gage  heights UI 

I^ita  Creek  basin: 

description lL3Jil 

Quincy,  Cal. 

Spanish  Creek  near: 

description 132 

•llscharge 132 

R. 

Rating  tables,  construction  of 12=31 

Red  Bluff.  Cal. 

Sacramento  River  near: 

description 1111 

discharge Ifll 

discharge,  monthly 122 

gage  heights 122. 

rating  table 122 

Red  Clover  Creek  near-- 
fJenesce,  Cal.: 

description 132 

discharge 132 

Red  Mountain,  cable  station  near,  view  of  . IM 


I Rialto,  Cal.  Faje. 

Lytle  Creek  near: 

I description Hft 

discharge ^ 

Rincon.  Cal. 

Chino  Creek  near: 

description liS 

dischaige 83 

Santa  Ana  River  near: 

description 

I discharge 35 

’ Riverside  Trust  Co.,  well  jneasurpmenls by.  Iffi 
Rock  Creek  near 
Odessa.  Oreg.: 

description ISI 

i disc'hargc IHI 

Pmttville.  Cal.: 

des<*ription 1^ 

1 discharge IW 

Round  Valley,  Cal.: 

<lc8criptIon 32 

discharge ^ 

discliargc,  monthly iO 

gage  heights 32-4fi 

rating  table i2 

Roiiixl  Valley,  Cal. 

Pine  Creek  near: 

I description 4<v-4i 

I discharge 11 

I discharge,  monthly 42 

gage  heights 41 

I rating  tables 42 

I Owens  River  near: 

description 35 

discharge 3fi 

discharge,  monthly 32 

giige  heights 36 

rating  table 36 

Rock  Creek  near: 

description 32 

I discharge 32 

discharge,  monthly 4Q 

gage  heights 32=42 

Uiting  table 

Rowland,  Cal.,  wells  near,  fluctuation  In..  I9S.  120 

Run-off,  computation  of 12-23 

deflnition  of 12 

I S. 

^ Sacramento  River  at  and  near— 
j Gregory  (Bairti  Station),  Cal: 

description 123 

Red  Bluff.  Cal.; 

I description 121 

, discharge Ull 

discharge,  monthly 122 

I gage  heights llli 

rating  table 122 

Sacramento  River  basin: 

de.scrlption ioo-ioi 

: Salinas  River  basin: 

* description 2L3fii 

Salton  Sea.  description  of 32.33 

evaporation  from 31 

I flooiis  in 3U32 

[ guge  heights  in 3.V:i4 
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Ban  Antonio  Creek  near—  Page. 

Nordhoff,  Cal.: 

description fl3 

discharge 

San  Bernardino.  Cal.,  wells  near,  fluctua- 
tion in 

San  Diego  Bay  basin: 

description 

San  Diego  River  near 
Lakeside. 

description diJLi 

dischaige Id 

discharge,  monthly II 

gage  heights IQ 

San  Dimas,  Cal.,  wells  near,  fliH'tuatlon  in..  I2Q 
San  Dimas  Wash.  Cal.,  wells  near,  fluctua- 
tion in 190.200 

San  Krandsco  Hay  draiiiage: 

gcneml  features IDQ 

San  Gabriel,  ('al.,  wells  near,  fliKdiiatinn  in.  IQiS 
San  Gabriel  River  and  canals  near— 

Ar.usa,  Cal: 

description ^6-M7 

discharge 82 

discha  rge.  daily ££ 

discharge,  monthly 88 

gage  heights fil 

San  Gabriel  River  basin: 

description 

San  Joaquin  River  at— 

Herndon,  Cal: 

description 14& 

gage  heights lift 

Polasky,  Cal: 

discharge lift 

San  Joaquin  River  basin: 

description Ii8 

San  Luis  Rcy  River  near— 

Pala.  Col.: 

des;'ription li 

discharge 15 

discharge,  monthly Ifi 

gage  heights 15 

San  Luis  Key  River  basin. 

description 75t74 

Sanger.  Cal 

Kings  River  near: 

description 157 

di.scluirgc 151 

discharge,  monthly 

gug«‘  heights 158 

rating  tables 158 

Santa  Ana  River  near  - 
Mentone.  Cal: 

description 12 

dis(‘harge 

discharge,  daily 81 

discharge,  monthly 81 

gage  heights SQ 

Rincon.  Cal.: 

description iiS 

dlschaige 85 

Santa  Ana  River  basin: 

description liliQ 

sec  page  measurements hi -84 


Santa  Barbara,  Cal.  Fag« 

Santa  Ynet  River  near: 

description Si 

discharge Si 

discharge,  monthly 16 

gage  heights ftS 

rating  table 

Santa  Fe  Springs,  ('al..  wrils  near,  fluctua- 
tion in IV^ 

Santa  Margarita  River  iMudn: 

description In 

Santa  Maria.  Cal. 

Santa  Maria  River  near: 

deacripUon £ 

discharge 9T 

Santa  Maria  River  basin; 

description 

Santa  Ynet  River  near— 

Loini>oc.  Cal.: 

discharge Sb 

Santa  Barbara.  Cal.: 

description M 

discharge 61 

discharge,  monthly 

gage  heights fta 

rating  table 

Santa  Ynez  Ri\*cr  basin; 

description 90-94 

Santa  Yaabel  Creek  near- 
Escondido,  Cal.: 

description 11=12 

discharge 12 

dlscliargo,  monthly 12 

giige  heights 12 

Savannah,  (^..  wells  near,  fluctuation  in...  122 

Se\’enmilc  Crock  near- 
Fort  Klamath,  Orvg.; 

description l£ 

discharge 1£ 

Shepherds  Crock  near- 
Independence.  Cal.: 

description 53, G1 

discharge 53,61 

discharge,  monthly 5i 

Sherman,  Cal,  wells  near,  fluctuation  In..  194. 19S 
Silverlake.  On-g. 

Sycan  River  near: 

description ISO 

discharge I’d) 

discharge,  daily LS 

discharge,  monthly IS) 

Single-point  method  of  measuring  dis- 
charge. description  cf SI 

Slope  method  of  measuring  discharge,  de- 
scription of 12-14 

Slaiison.  Cal.  wells  near,  fluctuation  In. . . 191,  Itt 
Smarlvills.  Cal. 


. Yuba  River  near: 

description 

Ill 

1 discharge 



^ discharge,  dally 

Ifi 

discharge,  monthly 

Ifi 

' gage  heights 

10 

Soledad,  Cal 

Arroyo  Seco  near: 

description 

discharge 9t 
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Soledad,  Cal.— Continued.  Page. 

Arroyo  !3eco  near  Continued. 

discharge,  monthly IQQ 

gage  heights 99 

rating  table 9a 

Southern  Pocillc  Ocean  drainage: 

general  features iii 

Spadra.  Cal.,  wells  near,  fluctuation  in 19a 

Spanish  Creek  near— 

Quincy.  Cal.: 

description liffl 

discharge 139 

Spring  Creek  near- 

Klamath  Agency.  Oreg.: 

description 1H7 

discharge 1S7 

Squaw  Queen  Creek  near- 
Genesee,  Cal. : 

description 139 

discharge 132 

Stanislaus  River  at — 

Knights  Ferry.  Cal.: 

description LZQ 

discharge 1211 

discharge,  monthly 171 

gage  heights Ill 

rating  table Ill 

Stanislaus  River  basin: 

description ifia-irn 

Stanislaus  Water  Company’s  ditch  at— 

Knights  Fcrr>%  Cal.: 

description 122 

discharge 122 

gag(' heights 122 

rating  table 113 

Stony  Creek  near- 
Little  Stony  Creek: 

discharge IQP 

Fruto,  Cal.: 

description KB 

discharge KM 

discharge,  monthly lOQ 

gage  heights KM 

rating  table IQfi 

Stony  Creek  basin: 

description 107 

Stream  flow,  measurement  and  computa- 

tionof 13-22 

papers  on,  list  of 9 

Surface  water  supply,  papers  on,  list  of hzfi 

Sunny  Slope,  Cal.,  wells  near,  nuotuation  in.  195 
Sunnyside,  Cal.,  wells  near,  fluctuations  in.  191 
Sweetwater  River  near- 
Descanso.  Cal.: 

description 

discharge Ii2 

discharge,  monthly IM 

gage  heights 67-iM 

Sycan  River  near— 

SiU'erlakc,  Oreg.: 

description iso 

discharge ISl 

discharge,  daily ISO 

discharge,  monthly 1^ 


T.  Page. 

Tables,  explanation  of 10-12 

Taboose  Creek  near- 
Tibbetts,  Cal.: 

description 45-4C.tll 

discharge 

discharge,  monthly 

gage  heights 46 

Taylorsville,  Cal. 

North  Arm  Creek  near; 

description 138 

di.schaige I3g 

Temecula  Creek  near- 
Temecula,  Cal.: 

description 7ft-77 

discharge 22 

gage  heights 28 

Tenaya  Creek  in— 

Yosemllc  Valley,  California: 

description no 

discharge no 

gage  heights iQ2-ifo 

Thebaut  Creek  near— 

Independence,  Cal.: 

description fii 

discharge fil 

Three  RiTOrs,  Cal. 

Kaw’cah  River  below: 

description 154-lAS 

discharge 135 

discharge,  monthly... KSfi 

gage  heights 133 

rating  table 156 

Tibbetts.  Cal. 

Goodulc  Creek  near: 

deacription 42 

discharge 47 

discharge,  monthly 4& 

gage  heights 42 

Taboose  Creek  near: 

description 45-46.61 

discharge 46,61 

discharge,  monthly 46 

gage  heights 46 

Tinemaha,  Cal. 

Bireh  Creek  near: 

description 44 

discharge 44 

gage  heights 44 

Fish  Springs  near: 

description 69 

dischargo C9 

Owen.s  lllver  near: 

description 32 

discharge 3fi 

discharge,  monthly 39 

gage  heights 

rating  table 38 

Tinemaha  Creek  near; 

description 43 

dischaigc 46 

gage  heights 46 

Trtunfo  Creek  near— 

Caiaba.sas.  Cal.: 

description 92 

discharge 92 

discharge,  monthly 92 
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Tule  Lake  near- 
Merrill,  Orcg.: 

description 

gage  heights 

Tule  River  near— 

Portersville,  Cal.: 

description 

discharge 

discharge,  monthly 

guge  heights 

rating  table 

Tule  River  basin: 

description 

Tule  River,  South  Fork,  near 
Tule  River: 

discharge 

Tuolumne  River  at- 
Lagrangc,  Cal.: 

description 

discharge 

discharge,  monthly 

gage  heights 

rating  table 

Tuolumne  River  basin: 

description .. 

Turlock  canal  at— 

Lagrange.  Cal.: 

description 

discharge 

gage  heights 

rating  table 

Tuttle  Creek  near 
Lone  Pine,  (*al.: 

description 

dischaige 

dl.scharge,  monthly 

gage  heights 

Tyler.  Cal. 

North  Fork  of  Feather  River  near: 
discharge* 

r. 

Upper  Klamath  Lake  near 
Klamath  Fails.  Oreg. ; 

description 

guge  heights 

V. 


Page.  Warner  Creek  near—  Page. 

Cheater,  Cal.: 

IM  description 

IM  discharge 

Watersupply,  surface,  papers  on.  list  of.. ..  8-V 

Weils,  location  of.  map  allowing 1A2 

Lkf  Waterman  Canyon  Creek  near- 
ly Arrow'bead  Springs,  Cal.: 

Li3  description JS5 

. 1 .'ll?- 153  discharge SJi 

Lo3  Weir  method  of  measuring  discharge,  de- 
scription of 14-15 

. 151-152  West  Twin  Creek  near— 

. .\rrowhead  Springs,  Cal.; 

i de.scriptlon ^ 

154  . discharge 

Wheatland,  (*al. 

Bear  River  above; 

Jii5  description U4 

Iii5  discharge 144 

liki  discharge,  monthly 145 

lii5  gage  heights 144 

liki  rating  table 145 

Whittier,  Col.,  wells  near,  fluctuation  in laz 

llii  Williamson  River  m«r— 

Klamath  .\gency,  Oreg.:. 

description hH 

IGh  dlschargi> ISL 

i Willow  Creek  at  and  near— 

. Brownell.  CaL: 

mu  description 1*£ 

discharge IS 

Willow  Creek  near— 

. ..  5t^57  I Chester,  Cal.: 

51  , description 14Q 

51  discharge 14Q 

al  Winchester,  Cal.,  wells  near,  fluctuation  in..  2tl4 
Winters,  Cal.: 

Puta  Creek  at: 

description Uii 

discharge Ufi 

discharge,  daily ilZ 

discharge,  monthly llij 

gage  heights UI 

. 177-I7S  Wolf  Creek  near- 
US  Greenville.  Cal.; 

description 

discharge 


Velocity  methods  of  measuring  tlischurge. 


W(»od  River  near- 


description  of 

1.5  HI 

Fort  Klamath,  Oreg.; 

Ventura  River  ba.rin; 

description 

ISZ 

description 

Vert  icul-inlcgrut  ion  method  uf  im'itsuring 

discharge 

152 

discliarge.  descript U'li  of 

15 

Y. 

Victorville.  Cal. 

Yolo,  Cal. 

Mohave  River  at; 

Cache  Creek  near; 

iiescription 

111 

description 

Ill 

discharge 

iil 

diM'harge 

il: 

Vin«*land.  Cal.  wells  n«*ar.  Ihirtuai  ion  in 

laa 

discharge,  monthly 

lU 

W. 

giigp  hoiglils 

m 

rating  table 

m 

Wading,  moasuremeni  l»v.  view  of 

15*j 

Yosernito  Valley,  Cal. 

Ward  Creek  near-- 

Merced  River  In: 

Genesee,  Cal.: 

des<*ription 

des<*riplion 

mu 

discharge 

discharge 

m 

gage  heights 
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Yoseinito  Valley,  C^tl.--Continue<l. 

I'Hgl*. 

Tenaya  Creek  In; 

description 

m 

discharge 

ifia 

gagi' heights... 

. . 

Vosemite  Creek  In: 

description 

Ui2 

discharge 

bi2 

gage  heights 

liS 

Vuba  River,  near— 

Smartsvtlle,  Cal.; 

description 

Ill 

discharge*. 

112 

discharge,  dailv 

m 

discharge,  inonthlv 

113 

gage  height.^ 

112 

Yuba  River  basin: 

description 

...  140-141 

umu.  Arir.. 

Huge. 

Colorado  River  at: 

description 

2li 

discharge 

26-27 

discharge,  dally 

2a 

discharge,  monthly 

'JS. 

gage  heights 

'>7-2a 

(’olorado  Valloy  Pumpirig  and  Irriga- 
tion Company’s  canal  at : 

dcacrlption 2 

Farmers  canal  noir: 

description 

discharge 

Ludy  canal  near: 

description 

discharge 
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CLASSIFICATION  OF  THE  PUBLICATIONS  OF  THE  UNITED  STATES  GEOLOGICAL 

SURVEY. 

[Water-Supply  Paper  No.  213.] 

The  publications  of  the  United  States  Geological  Sur\-ey  consist  of  (1)  Annual 
Reports;  (2)  Monographs;  (3)  Professional  Papers;  (4)  Bulletins;  (6)  Mineral 
Resources;  (6)  Water-Supply  and  Irrigation  Papers;  (7)  Tojrographic  Atlas  of  United 
States,  folios  and  separate  sheets  thereof;  (8)  Geologic  Atlas  of  United  States, 
folios  thereof.  The  classes  numlxred  2,  7,  and  8 are  sold  at  cost  of  publication;  the 
others  are  distributed  free.  A circular  giving  complete  lists  can  be  had  on  application. 

.Most  of  the  above  publications  can  be  obtained  or  consulted  in  the  following  ways; 

1.  A limited  number  are  delivered  to  the  Director  of  the  Survey,  from  whom  they 
lan  be  obtained,  free  of  charge  (except  classes  2,  7,  and  8),  on  application. 

2.  A certain  number  are  delivered  to  Senators  and  Representatives  in  Congress  for 
dUtribution. 

3.  Other  copies  are  deposited  with  the  Suirerintendent  of  Documents,  Washington, 

D.  C.,  from  whom  they  can  be  had  at  practically  cost. 

4.  Copies  of  all  tiovernment  publications  are  furnished  to  the  principal  public 
libraries  in  the  large  cities  throughout  the  United  States,  wherethey  can  lie  consulted 
by  those  interested. 

The  Professional  Papers,  Bulletins,  and  Water-Supply  Papers  treat  of  a variety  of 
subjects,  and  the  total  number  issued  is  large.  They  have  therefore  been  classified 
into  the  following  series:  A,  Economic  geology;  B,  Descriptive  geology;  C,  System- 
atic geology  and  paleontology;  D,  Petrography  and  mineralogy;  E,  Chemistry  and 
physics;  F,  Geography;  G,  Miscellaneous;  H,  Forestry;  I,  Irrigation;  J,  Water  stor- 
age; K,  Pumping  water;  L,  Quality  of  water;  M,  General  hj’drographic  investiga- 
tions; N,  Water  power;  0,  Underground  waters;  P,  Hydrographic  progress  reports; 

Q,  Fuels;  R,  Structural  materials. 

Sma  P.— The  hydrographic  progress  reports  contain  the  resultsof  stream  measurements.  A report 
is  Issued  for  every  calendar  year,  containing  the  rcauUsot  data  collected  during  that  year.  These 
reports  were  first  published  as  a part  of  the  Director's  annual  report  or  as  a bulletin;  they  are  now 
published  as  water-supply  and  irrigation  papers.  The  following  is  a list,  by  years,  of  the  publications 
containing  the  progress  repot  Is  of  stream  measurements  (*  means  out  of  stock).  A detailed  Index 
of  these  reports  (188R-1903)  is  published  as  Water-Supply  Paper  No.  119. 

1888.  Tenth  Annual  Report,  Part  II*. 

1889.  Eleventh  Annual  Report,  Part  II* 

1890.  Twelfth  Annual  Report,  Pan  11*. 

1891.  Thirteenth  Annual  Report,  Part  III*. 

1892.  Fourteenth  Annual  Report,  Part  II*. 

1893.  Bulletin  No.  131*. 

1891.  Bulletin  No.  131*:  Sixteenth  Annual  Report.  Part  IT*. 

1895.  Bulletin  No.  140*. 

1896.  Water-Supply  Paper  No.  11*;  Eighteenth  Annual  Report,  Part  IV*. 

1897.  Water-Supply  PafiersNos.  15*  and  16*.  Nineteenih  nnual  Report,  Part  IV*. 

1898.  Water-Supply  Papers  Nos.  ‘27*  and  28*.  Twentieth  Annual  Report,  Part  IV*. 

1899.  Water-Supply  Papers  Nos.  35*.  36*.  37*,  3»*.  and  39*.  Twenty-fiisl  Annual  Report,  Part  IV*. 

1900.  Water-Supply  Papers  Nos.  47.  48.  49,  50,  .M.  and  52;  Twenty-second  Annual  Report.  Part  IV. 

1901.  East  of  Mississippi  River.  Water-Supply  Papers  Nos.  65*  and  75*. 

West  of  Missiselppi  River,  Water-Supply  Papers  Nos.  66  and  75*. 

1 
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1902.  of  Mississippi  River,  Water-Supply  Papers  No<».  82  and  83. 

West  of  Missiaalppi  River,  Water-Supply  Papers  Nos.  84  and  86. 

190:t.  Hast  of  Mlss^lasippl  River,  Water-Supply  Papers  Nos.  97  and  98. 

West  of  Mississippi  River.  Water-Supply  Papers  Nos.  99  and  luo. 

1904.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  124, 125, 126. 127. 128,  and  129. 

West  of  Mississippi  River,  Water-Supply  Paj^  rs  Noe.  130. 131, 132, 133. 134,  and  135. 

1905.  East  of  ^fi.ssisslppi  River,  Water-Supply  Papers  Nos.  16M,  1G6*.  167,  168*,  1(»,  170.  and  171. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  171, 172*,  173*.  174, 175*.  17fi.  177,  and  178. 

1906.  East  of  Mississippi  River,  Water  Supply  Papers  Noe.  201,  202,  WR.  204,  205.  206.  and  207. 

West  of  Mississippi  River.  Water-Supply  Papers  Noe.  207,  208.  209.  210.  211.  212,  213,  and  214. 


(V>rn*Hpondeu(H*  should  l>e  addressed  to 

The  Dire(tok, 

United  States  Geological  Sckvey, 

W.^SHINtJTON,  I).  C. 


OCTOBKK,  1907. 
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SURFACE  WATER  SUPPLY  OF  THE  NORTH  PACIFIC 
COAST  DRiVINAGE.  1906.“ 


J.  C.  Stevens,  Robert  Follansbee,  and  E.  C.  La  Rue, 
District  Ilydrographers} 


INTRODUCTION. 

SCOPE  OF  W(JRK. 

The  water  supply  of  the  United  State.s  is  of  more  importance  to  the 
life  and  pursuits  of  the  people  than  is  any  other  natural  resource. 
In  the  arid  States  the  limit  of  agricultural  development  is  deter- 
mined by  the  amount  of  water  available  for  irrigation,  while  in  all 
parts  of  the  country  the  increase  in  the  population  of  cities  and  towns 
makes  necessary  additional  water  suj>plies  for  domestic  and  indus- 
trial uses,  in  procuring  which  both  the  <(uantity  and  the  quality  of  the 
water  that  may  be  obtained  must  be  considered.  The  location  of 
manufacturing  plants  may  depend  largely  on  the  water-power  facili- 
ties and  on  the  character  of  the  water.  The  notable  advances  made 
in  the  electric  transmission  of  power  have  led  to  the  utilization  of 
water  powers  for  the  operation  of  manufacturing  establishments,  rail- 
roads, and  municipal  lighting  plants,  many  of  which  are  at  some 
distance  from  the  places  at  which  the  power  is  developed. 

The  intelligent  establishment  and  maintenance  of  enterprist's  or 
industries  that  depend  on  the  use  of  water  demands  a thorough  knowl- 
edge of  the  flow  of  the  streams  and  an  understanding  of  the  conditions 
affecting  that  flow.  This  knowledge  should  be  based  on  data  showing 

The  report  contains  infonimtlon  similar  to  that  publiahwl  in  pn-vlous  years  under  the  title  " HejKjrt 
of  Progress  of  Stream  Measurements.” 
t The  data  presen te«J  in  this  i)af>er  have  lieon  collected  as  follows; 

Columbia  River  drainage  in  Oregon  and  Washington,  and  Puget  Sound  and  Pacific  Coast  drainages 
n«)rth  of  the  Oregon-Califomia  State  line,  by  J.  C.  Stevens,  district  hydrogmpher,  assiste<!  by  U.  M. 
Hall,  Ivan  I>andes,  W.  C.  Muldrow,  and  II.  I).  McfUaslian:  in  cooperation  in  Ortgon  with  John  H. 
I,ewis.  State  engineer,  assisted  by  L.  U.  .\llen,  Ivan  E.  Oakes,  and  Peivy  A.  Cupper. 

Clark  Fork  drainage  i)y  Robert  FollansyMH?,  district  hydrographer. 

Snake  River  drainage  in  Idaho  and  Wyoming  by  E.  C.  La  Rue,  district  hydrographer. 

The  data  have  been  prepare*!  for  publication  under  the  direction  of  John  C.  Hoyt  by  R.  H.  Bolster, 
Rol>ert  Follansboe,  F.  F.  Henshaw,  J.  E.  Stewart,  and  II.  1>.  Padgett. 
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both  the  total  flow  and  the  distribution  of  the  flow  throughout  the 
year,  in  order  that  normal  fluctuations  may  be  provided  for.  As  the 
flow  of  a stream  is  variable  from  year  to  year  estimates  of  future  flow 
can  be  made  only  from  a study  of  observations  covering  several  years. 
The  rapid  increase  in  the  development  of  the  water  resources  of  the 
United  States  has  caused  a great  demand  by  engineers  for  information 
in  regard  to  the  flow  of  streams,  as  it  is  now  generally  realized  that  the 
failure  of  many  large  power,  irrigation,  and  other  projects  has  been 
due  to  the  fact  that  the  plans  were  made  without  sufficient  trust- 
worthy information  in  respect  to  the  water  supply. 

Owing  to  the  broad  scope  of  these  hydrograpliic  investigations  and 
the  length  of  time  they  should  cover  in  order  that  the  records  may  be 
of  greatest  value,  it  is,  in  general,  impossible  for  private  individuals  to 
collect  the  necessary  data,  and  as  many  of  the  streams  traverse  more 
than  one  State  this  work  does  not  properly  fall  within  the  province 
of  the  State  authorities.  The  United  States  Geological  Survey  ha.s 
therefore,  by  means  of  specific  appropriations  bj'  Congress,  for  several 
years  systematical!}'  made  records  of  stream  flow,  with  the  view  of 
ultimately  determining  all  the  important  features  governing  the  flow 
of  the  principal  streams  of  the  countrj".  In  carrying  out  this  plan 
stations  are  established  on  the  streams  and  maintained  for  a period 
long  enough  to  show  their  reghnen  or  general  behavior.  When  a rec- 
ord that  is  sufficient  for  this  purpose  has  been  obtained  for  any  stream 
the  work  on  that  stream  is  discontinued.  The  order  in  which  the 
streams  are  measured  is  determined  by  the  degree  of  their  importance. 

During  1906  the  regimen  of  flow  was  studied  at  about  700  stations 
distributed  along  the  various  rivers  throughout  the  United  States, 
as  shown  on  PI.  I.  Li  addition  to  these  records  data  in  regard  to 
precipitation,  evaporation,  water  power,  and  river  profiles  were 
obtained  in  many  sections  of  the  country. 

These  data  have  been  assembled  by  drainage  areas,  and  are  pub- 
lished in  a s<unes  of  fourteen  Water-Supply  and  Irrigation  Papers, 
Nos.  201  to  214,  inclusive,  each  of  which  pertains  to  the  surface  water 
resources  of  a group  of  adjacent  areas.  In  these  papers  are  embodied 
not  only  the  data  collected  in  the  field,  but  also  the  results  of  compu- 
tations ba.sed  on  these  data,  and  other  information  that  has  a direct 
bearing  on  the  subject,  such  as  descriptions  of  basins  and  the  streams 
draining  them,  utility  of  the  water  resources,  etc.  The  list  follows: 

Water-Supply  and  Irrigation  Pajyers  on  surface  tenter  supply,  1906. 

201.  Siirfaco  water  supply  of  New  England,  1906.  i -^hantic  roa.«t  of  New  England 

drainage.) 

202.  Surface  water  supply  of  the  Hudson,  Passaic,  llaritai),  and  Delaware  river  drain- 

ages, 1906. 

20:i.  .Surface  water  supply  of  the  Middle  .\llantic  States,  1906.  i Susquehanna,  Gun- 
powder, Patapsco,  Potomac,  James,  Roanoke,  and  Vadkin  river  drainagee.) 
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204.  Surfaco  water  supply  of  the  Southern  Atlantic  and  Eastern  Gulf  Statee,  1906. 
(Santee,  Sa\'aimah,  Ogeechee,  and  Altamaha  rivers,  and  eastern  Gulf  of  Mexico 
drainages.) 

20.5.  Surface  water  supply  of  the  Ohio  and  lower  eastern  Mississippi  river  ilrainages, 
1906. 

206.  Surface  water  supply  of  the  Great  Lakes  and  St.  Lawrence  River  drainages,  1906. 

207.  Surface  water  supply  of  Hudson  Ray  and  upper  Mississippi  River  drainages,  1906. 

208.  Surface  water  supply  of  the  Missouri  River  drainage,  1906. 

209.  Surface  water  supply  of  the  lower  western  Mississipiji  River  drainage,  1906. 

210.  Surface  water  supply  of  the  western  Gulf  of  Mexico  and  Rio  Grande  drainages, 

1906. 

211.  Surface  water  supply  of  the  Colorado  River  drainage  alxivc  Yuma.  1906. 

212.  Surface  water  supply  of  the  Great  Rasin  drainagi*,  1906. 

213.  Surface  water  supply  of  California,  1906.  (The  Great  Rasin  and  Pacific  Ocean 

drainage  in  California,  and  Colorado  River  drainage  below  Yuma.) 

214.  Surface  water  supply  of  the  North  Pacific  Coast  drainage,  190ti. 

The  records  at  most  of  the  station.s  discussed  in  these  reports  extend 
over  a series  of  years.  .iVn  index  of  the  reports  containing  sucli 
records  up  to  and  including  1903  ha.s  been  published  in  Water- 
Supply  Paper  No.  119.  The  following  table  gives,  by  years  and 
primarj'  drainage  basins,  the  numbers  of  the  papers  on  the  surface 
water  supply,  published  from  1901  to  1906. 


Xiimber  of  Wattr-Supply  Paper$  containiwj  residU  of  $trtam  vx4:a8urem€nt8,  1901-1906.^ 
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Hudson  Bay  and  upper  eastern  and  western  Mississippi  River 
drainages 
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Colorado  River  drainage  IxjIow  Yuma 

North  Pacific  Coast  drainage 
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a Reports  containing  data  for  years  prior  to  1901  are  note<l  in  the  series  list  at  the  end  of  this  paper. 


DEFINITIONS. 

The  volume  of  water  flowing  in  a stream — the  “run-olf”  or  “dis- 
charge”— is  expressed  in  variou.9  term.s,  each  of  which  has  become 
associated  with  a certain  class  of  work.  These  terms  may  be  divided 
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into  two  groups:  (1)  Those  which  represent  a rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miner’s  inches,  and  run-off  in  second-feet 
])er  s<iuare  mile;  and  (2)  those  which  represent  the  actual  quantity 
of  water,  as  run-off  in  depth  in  inches  and  acre-feet.  They  may  be 
defined  as  follows: 

“Second-foot”  is  an  abbreviation  for  cubic  foot  per  second  and  is 
the  <|uantily  of  water  flowing  in  a stream  1 foot  wide,  1 foot  deep,  at 
a rate  of  1 foot  per  second.  It  is  generall}'  used  as  a fundamental 
unit  from  which  others  are  computed. 

“Gallons  ]>er  minute”  is  generally  used  in  connection  with  pumping 
and  city  water  supply. 

The  “miner’s  inch”  is  the  quantity  of  water  that  passes  through 
an  orifice  1 inch  square  under  a head  which  varies  locally.  It  has 
been  commonly  used  by  miners  and  irrigators  throughout  the  West, 
and  is  defined  by  statute  in  each  State  in  which  it  is  used. 

“Second-feet  per  square  mile”  is  the  average  number  of  cubic  feet 
of  water  flowing  per  second  from  each  square  mile  of  area  drained, 
on  the  a.ssumption  that  the  run-off  is  distributed  uniformly,  both  as 
regards  time  and  area. 

“ Hun-off  in  inches”  is  the  depth  to  which  the  drainage  area  would 
he  covered  if  all  the  water  flowing  from  it  in  a given  period  were 
conserved  and  uniformly  distrilnited  on  the  surface.  It  is  used  for 
comparing  run-off  with  rainfall,  which  is  usually  expressed  in  depth 
in  inches. 

“Acre-foot”  is  eciuivalent  to  43,560  cubic  feet,  and  is  the  quantity 
reiiuired  to  cover  an  acre  to  the  depth  of  1 foot.  It  is  common!}’  used 
in  connection  with  storage  for  irrigation  work.  There  is  a convenient 
relation  between  the  second-foot  and  the  acre-foot:  One  second-foot 
flowing  for  twenty-four  hours  will  deliver  86,400  cubic  feet,  or 
approximately  2 acre-feet. 

E.\l’I..VNATION  A.\l)  I SE  OF  TABLES. 

For  each  regular  gaging  station  are  given,  as  far  as  available,  the 
following  data; 

1.  Description  of  .station. 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Rating  table. 

.5.  Table  of  monthly  and  yearly  discharges  and  run-off. 

6.  Tables  showing  discharge  and  horsepower  and  the  number  of 
days  during  the  year  when  the  same  are  available. 

Tbe  descriptions  of  stations  give  such  general  information  about 
the  locality  and  eciuipment  as  would  enable  the  reader  to  find  and 
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use  the  station,  and  they  also  give,  as  far  as  possible,  a complete  his- 
tory' of  all  the  changes  that  have  occurred  since  the  establishment  of 
the  station  that  would  be  factors  in  using  the  data  collected. 

The  discharge-measurement  table  gives  the  results  of  the  discharge 
measurements  made  during  the  year,  including  the  date,  the  name  of 
the  hydrographer,  the  width  and  area  of  cross  section,  the  gage  height, 
and  the  discharge  in  second-feet. 

The  table  of  daily  gage  heights  gives  the  daily'  fluctuations  of  the 
surface  of  the  river  as  found  from  the  mean  of  the  gage  heights  taken 
each  day.  The  gage  height  given  in  the  table  represents  the  elevation 
of  the  surface  of  the  water  above  the  zero  of  the  gage.  At  most 
stations  the  gage  is  read  in  the  morning  and  in  the  evening. 

The  discharge  measurements  and  gage  heights  are  the  base  data 
from  which  the  other  tables  are  computed.  In  cases  of  extensive 
development  it  is  expected  that  engineers  wll  use  these  original  data 
in  making  their  calculations,  as  the  computations  made  by'  the  Sur- 
vey* are  based  on  the  data  available  at  tlie  time  they*  are  made  and 
should  be  reviewed,  and,  if  necessary*,  revised  when  additional  data 
are  available. 

The  rating  table  givas  the  discharge  in  second-feet  corrasponding 
to  various  stages  of  the  river  as  given  by*  the  gage  heights.  It  is 
published  to  enable  engineers  to  determine  the  daily  dischaige,  in 
case  this  information  is  desired. 

In  the  table  of  monthly  discharge,  the  column  headed  “Maximum” 
gives  the  mean  flow  for  the  day*  when  the  mean  gage  height  was 
highest,  and  it  is  the  flow  as  given  in  the  rating  table  for  that  mean 
gage  height.  As  the  gage  height  is  the  mean  for  the  day,  there  might 
have  been  short  periods  when  the  water  was  higher  and  the  corre- 
sp<jnding  discharge  larger  than  given  in  this  column.  Likewise,  in 
the  column  of  “iliniinum,”  the  quantity*  given  is  the  mean  flow  for 
the  day*  when  the  mean  gage  height  was  lowest.  The  column  headed 
“Mean”  is  the  average  flow  for  each  second  during  the  month. 
Upon  this  the  computations  for  the  remaining  columns,  which  are 
defined  on  page  4,  arc  based. 

The  values  in  the  table  of  monthly*  dLscharge  are  intended  to  give 
only*  a general  idea  of  the  conditions  of  flow  at  the  station,  and  it  is 
not  expected  that  they*  will  be  used  for  other  than  preliminary* 
estimates. 

In  most  work  where  data  in  regard  to  flow  are  used  the  regimen 
of  flow  is  of  primary  importance.  Therefore,  for  the  principal  sta- 
tions, tables  have  been  prepared  showing  the  horsepower  that  can 
he  developed  at  various  rates  of  flow,  and  the  length  of  time  that 
these  rates  of  flow  and  the  corresponding  horsepower  are  available. 
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These  tables  have  been  prepared  on  a basis  of  80  per  cent  efficiency 
on  the  turbines,  and  the  horsepower  per  foot  of  fall  is  given  in  order 
that  the  reader  can  determine  the  horsepower  for  any  fall. 

In  the  computations,  sufficient  significant  figures  have  been  used 
so  that  the  percentage  of  error  in  the  tables  will  not  in  general  exceed 
1 per  cent.  Therefore,  most  of  the  values  in  the  tables  are  given  to 
only  three  significant  figures.  In  making  the  various  computations 
Thatcher’s  slide  rule,  Crelle’s  tables,  and  computation  machines  have 
been  generally  used. 

In  order  to  give  engineers  an  idea  of  the  relative  value  of  the  various 
data,  notes  in  regard  to  accuracy  are  given  as  far  as  possible.  This 
accuracy  depends  on  the  general  local  conditions  at  the  gaging  sta- 
tions and  the  amount  of  data  collecterl.  Everj’  effort  possible  is 
made  to  so  locate  the  stations  that  the  data  collected  will  give  a liigh 
degree  of  accuracy.  This  is  not  always  possible  but  it  is  considered 
better  to  publish  rough  values  wnth  explanatory  notes  rather  than  no 
data. 

In  the  accuracy  notes  the  following  terms  have  been  used  indicating 
the  probable  accuracy,  in  per  cent,  of  the  mean  monthly  flow.  As 
these  values  are  mean  values,  the  error  in  the  value  for  the  flow  of  any 
individual  day  may  be  much  larger. 

Excellent  indicates  that  the  mean  monthly  flow  is  probably  accimate 
to  within  5 per  cent;  good,  to  within  10  per  cent;  fair,  to  within  16  per 
cent;  approximate,  to  within  25  per  cent. 

CONVENIE.NT  EQUIVALENTS. 

Following  is  a table  of  convenient  equivalents  for  use  in  hydraulic 
computations : 

1 scoond-foot  equals  40  California  minor’s  inches  (law  of  March  23, 1901). 

1 second-foot  equals  38.4  Colorado  miner’s  inches. 

1 second-foot  equals  40  .Arizona  miner’s  inches. 

1 sc-cond-foot  equals  7.48  United  Stall's  gallons  per  second;  equals  448.8  gallons  per 
minute;  equals  646,272  gallons  for  one  day. 

1 second-foot  equals  6.23  British  imperial  gallons  per  second. 

1 sei-ond-foot  for  one  year  covers  1 si|Uare  mile  1.131  feet  deep,  13.572  inches  deep. 

1 second-foot  for  one  year  equals  31,636,000  cubic  feet. 

1 second-foot  equals  alwut  1 acre-inch  per  hour. 

1 second-foot  for  one  day  covers  1 square  mile  0.03719  inch  deep. 

1 second-foot  for  one  28-day  month  covers  1 square  mile  1.041  inches  deep. 

1 second-foot  for  one  29-day  month  covers  1 square  mile  1.079  inches  deep. 

1 seismd-foot  for  one  30-day  month  covers  1 square  mile  1.116  inches  deep. 

1 second-foot  for  one  31 -day  month  covers  1 square  mile  1.153  inches  deep. 

1 second-fiKit  for  one  day  equals  1.983  acre-feet. 

1 second-foot  for  one  28-day  month  equals  56.54  acre-feet. 

1 second-foot  for  one  29-day  month  equals  57.52  acre-feet. 

1 second-foot  for  one  30-day  month  equals  59.50  acre-feet. 

1 second-foot  for  one  31-day  month  equals  61.49  acre-feet. 
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100  California  miner’s  inches  equal  18.7  United  States  felons  per  second. 

100  California  miner’s  inches  equal  96.0  Colorado  miner’s  inches. 

100  California  miner’s  inches  for  one  day  equal  4.90  acrc^feet. 

100  Colorado  miner’s  inches  equal  2.00  second-feet. 

100  Colorado  miner’s  inches  equal  19.5  United  States  gallons  per  second. 

100  Colorado  miner’s  inches  equal  104  California  miner’s  inches. 

100  Colorado  miner’s  inches  for  one  day  equal  6.17  acre-feet. 

100  United  States  gallons  per  minute  equal  0.223  second-foot. 

100  United  States  gallons  per  minul(‘  for  one  day  equal  0.442  acre-foot. 

1,000,000  United  States  gallons  per  day  equal  1.55  second-feet. 

1,000,000  United  States  gallons  equal  3.07  acre-feet. 

1,000,000  cubic  feet  equal  22.95  acre-feet. 

1 acre-foot  equals  325,850  gallons. 

1 inch  deep  on  1 square  mile  equals  2,323,200  cubic  feet. 

1 inch  deep  on  1 square  mile  equals  0.0737  second-foot  per  year. 

1 foot  equals  0.3048  meter. 

1 mile  equals  1.60935  kilometers. 

1 mile  equals  5.280  feet. 

1 acre  equals  0.4047  hectare. 

1 acre  equals  43,500  square  feet. 

1 acre  equals  209  feet  square,  nearly. 

1 square  mile  equals  2.59  square  kilometers. 

1 cubic  foot  equals  0.0283  cubic  meter. 

1 cubic  foot  equals  7.48  gallons. 

1 cubic  foot  of  water  weighs  62.5  pounds. 

1 cubic  meter  per  minute  equals  0.5886  second-foot. 

1 horsepower  equals  550  foot-pounds  per  second. 

1 horsepower  equals  70.0  kilogram-meters  per  second 

1 horsepower  equals  746  watts. 

1 horsepower  equals  1 second-foot  falling  8.80  feet. 

IJ  horsepower  equal  about  1 kilowatt. 

To  calculate  water  power  quickly:  ***-^^^=net  horsepower  on  water 

wheel,  realizing  80  per  cent  of  theoretical  power. 

FIELD  METHODS  OF  MEASURING  STREAM  FLOW. 

Tlie  methods  used  in  collecting  these  data  and  in  preparing  them 
for  publication  are  given  in  detail  in  Water-Supply  Papers  No.  94 
(TTydrographic  Manual,  U.  S.  Geol.  Survey)  and  No.  95  (Accuracy  of 
Stream  Measurements).  In  order  that  those  who  use  this  report  may 
readily  become  acquainted  with  the  general  methods  employed,  the 
following  brief  descriptions  are  given : 

Streams  may  be  ditdded,  with  respect  to  their  physical  conditions, 
into  three  classes — (1)  those  with  permanent  beds;  (2)  those  with  beds 
which  change  only  during  extreme  low  or  high  water;  (3)  those  with 
constant!}’  .shifting  beds.  In  determining  the  daily  flow  special 
methods  are  necessary  for  each  class.  The  data  on  which  the  determi- 
nations are  based  and  the  methods  of  collecting  them  are,  however, 
in  general  the  same. 
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There  are  three  distinct  methods  of  determining  the  flow  of  open- 
channel  streams — (1)  hy  measurements  of  slope  and  cross  section  and 
the  use  of  Chezy’s  and  Kutter’s  formulas;  (2)  by  means  of  a weir; 
(3)  by  measurements  of  the  velocity  of  the  current  and  the  area  of 
the  cross  section.  The  method  chosen  for  any  case  depends  on  the 
local  physical  conditions,  the  degree  of  accuracy  desired,  the  funds 
available,  and  the  length  of  time  that  the  record  is  to  be  continued. 

Sloye  method. — Xfuch  infonnation  has  been  collected  relative  to  the 
coefficients  to  be  used  in  the  Chezy  formula,  v = C'JR  s.  This  has  l>oen 
utilized  by  Kutter,  both  in  developing  his  formula  for  c and  in  deter- 
mining the  values  of  the  coefficient  n which  appears  therein.  The 
residts  obtained  by  the  slope  method  are  in  general  only  rougldy 
approximate,  owing  to  the  difficulty  in  obtaining  accurate  data  and 
the  uncertainty  of  the  value  for  n to  be  used  in  Kutter’s  formula. 
The  most  common  use  of  this  method  is  in  determining  the  flood  dis- 
charge of  a stream  when  the  only  data  available  are  the  cross  section, 
the  slope  as  shown  by  marks  along  the  bank,  and  a knowledge  of  the 
general  conditions. 

M’cir  methods. — When  funds  are  available  and  the  conditions  are 
such  that  sharp-crested  weirs  can  be  erected,  these  offer  the  best 
facilities  for  determining  flow.  If  dams  are  suitably  situated  and 
constructed  they  may  be  utilized  for  obtaining  reliable  measurements 
of  flow.  The  conditions  necessary  to  insure  good  results  may  be 
divided  into  two  classes — (1)  those  relating  to  the  physical  character- 
istics of  the  dam  itself,  and  (2)  those  relating  to  the  diversion  and  use 
of  water  around  and  through  the  dam. 

The  physical  requirements  are  as  follows:  (a)  Sufficient  height  of 
dam,  so  that  backwater  will  not  interfere  with  free  fall  over  it; 
(6)  absence  of  leaks  of  appreciable  magnitude;  (c)  topography  or 
abutments  which  confine  the  flow  over  the  dam  at  high  stages; 
(d)  level  crests,  which  are  kept  free  from  obstructions  caused  by  float- 
ing logs  or  ice;  (e)  crests  of  a type  for  which  the  coefficients  to  be  used 
in  Q = ch  h*,  or  some  similar  standard  weir  formula,  are  known  (see 
^Vah'r-Supply  Papers  Nos.  ISO  and  200“);  (/)  either  no  dashboards  or 
exceptional  care  in  reducing  leakage  through  them  and  in  recording 
their  condition. 

Preferably  there  should  be  no  diversion  of  water  through  or  around 
the  dam.  Generally,  however,  the  dam  is  built  for  purposes  of  power 
or  navigation,  and  part  or  all  of  the  water  flovsdng  past  it  is  diverted 
for  such  uses.  This  water  is  measured  and  added  to  that  passing 
over  the  dam.  To  insure  accuracy  in  such  determinations  of  flow 
the  amount  of  water  diverted  should  be  reasonably  constant.  Fur- 
thermore, it  should  be  so  diverted  that  it  can  he  measured,  either  by 

tt  Water-Supply  Paper  No.  200  replace*  No.  150,  tbe  edition  of  which  haa  been  exhauated. 
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a weir,  a current  meter,  or  a simple  system  of  water  wheels  which  are 
of  standard  make,  or  which  have  been  rated  as  meters  under  working 
conditions  and  so  installed  that  the  gate  openings,  the  heads  under 
which  they  work,  and  their  angular  velocities  may  be  accurately 
observed. 

The  combination  of  physical  conditions  and  uses  of  water  should 
be  such  that  the  determinations  of  flow  will  not  involve,  for  a critical 
stage  of  considerable  duration,  the  use  of  a head  on  a broad-crested 
dam,  of  less  than  6 inches.  Moreover,  when  all  other  conditions  are 
good,  the  cooperation  of  the  owners  or  operators  of  the  plant  is  still 
essential  if  reliable  results  are  to  be  obtained. 

A gaging  station  at  a weir  or  dam  has  the  general  advantage  of 
continuity  of  record  through  the  periods  of  ice  and  floods,  and  the 
disadvantages  of  uncertainty  of  coefficient  to  be  used  in  the  weir  for- 
mula and  of  complications  in  the  diversion  and  use  of  the  water. 

Velocity  method. — The  determination  of  the  quantity  of  water  flow- 
ing past  a certain  section  of  a stream  at  a given  time  is  termed  a dis- 
charge measurement.  This  quantity  is  the  product  of  two  factors — 
the  mean  velocity  and  the  area  of  the  cross  section.  The  mean  veloc- 
ity is  a function  of  surface  slope,  wetted  perimeter,  roughness  of  bed, 
and  the  channel  conditions  at,  above,  and  below  the  gaging  section. 
The  area  depends  on  the  contour  of  the  bed  and  the  fluctuations  of  the 
water  surface.  The  two  principal  ways  of  measuring  the  velocity  of  a 
stream  are  by  floats  and  current  meters. 

Great  care  is  taken  in  the  selection  and  equipment  of  gaging  stations 
for  determining  discharge  by  velocity  measurements  in  order  that  the 
data  may  have  the  required  degree  of  accuracy.  Their  essential 
requirements  are  practically  the  same  whether  the  velocity  is  deter- 
mined by  meters  or  floats.  They  are  located  as  far  as  possible  where 
the  channel  is  straight  both  above  and  below  the  gaging  section;  where 
there  are  no  cross  currents,  backwater,  or  boils;  where  the  bed  of  the 
stream  is  reasonably  free  from  large  projections  of  a jiermanent  char- 
acter; and  w’here  the  banks  are  high  and  subject  to  overflow  only  at 
flood  stages.  The  station  must  be  so  far  removed  from  the  effects  of 
tributary  streams  and  of  dams  or  other  artificial  obstructions  that  the 
gage  height  shall  be  an  index  of  the  discharge. 

Certain  permanent  or  semipermanent  structures,  usually  referred 
to  as  “equipment,”  are  generally  pertinent  to  a gaging  station.  These 
are  a gage  for  determining  the  fluctuations  of  the  water  surface,  bench 
marks  to  which  the  datum  of  the  gage  is  referred,  permanent  marks  on 
a bridge  or  a tagged  line  indicating  the  points  of  measurement,  and, 
where  the  current  is  swift,  some  appliance  (generally  a secondary 
cable)  to  hold  the  meter  in  position  in  the  water.  As  a rule,  the  sta- 
tions are  located  at  bridges  if  the  channel  conditions  are  satisfactory. 
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as  from  them  the  observations  can  more  readily  be  made  and  the  cost 
of  the  equipment  is  small. 

The  float.s  in  common  u.se  are  the  surface,  subsurface,  and  tube  or 
rod  floats.  A corked  bottle  with  a flag  in  the  top  and  weighted  at  the 
bottom  makes  one  of  the  most  satisfactorj'  surface  floats,  as  it  is 
affecte<I  but  little  by  wind.  In  ease  of  flood  measurements,  good 
results  can  be  obtained  by  observing  the  velocity  of  floating  c^kes  of 
ice  or  d6bris.  In  case  of  all  surface-float  measurements  coefficients 
must  be  u.st'd  to  reduce  the  t)bserved  velocity  to  the  mean  velocity. 
The  subsurface  and  tube  or  rod  floats  are  intended  to  give  directly 
the  mean  velocity  in  the  vertical.  Tubes  give  excellent  results  when 
the  channel  conditions  are  good,  as  in  canals. 

In  mea.suring  velocity  by  a float,  observation  is  made  of  the  time 
taken  by  the  float  to  pass  over  the  “run,”  a selected  stretch  of  river 
from  50  to  200  feet  long.  In  each  discharge  measurement  a large 
number  of  velocity  determinations  are  made  at  diflerent  pwints  across 
the  stream,  and  from  these  observations  the  mean  velocity  for  the 
whole  section  is  determined.  This  may  be  done  by  plotting  the  mean 
])o.sitions  of  the  floats  as  indicated  by  the  distances  from  the  bank  as 
ordinates  and  the  corresponding  times  as  abscissas.  A curve  through 
these  points  shows  the  mean  time  of  run  at  any  point  across  the 
stream,  and  the  mean  time  for  the  whole  stream  is  obtained  by  divid- 
ing the  area  bounded  by  this  curve  and  its  axis  by  the  width.  TTie 
length  of  the  run  divided  by  the  mean  time  gives  the  mean  velocity. 

The  area  used  in  float  measurements  is  the  mean  of  the  areas  at  the 
two  ends  of  t he  run  and  at  several  intermediate  sections. 

The  essential  parts  of  the  current  meters  in  use  are  a wheel  of  some 
type  so  constructed  that  the  impact  of  flowing  water  causes  it  to 
revolve  and  a device  for  recording  or  indicating  the  munber  of  revolu- 
tions. The  relation  between  the  velocity  of  the  moving  water  and 
the  revolutions  of  the  wheel  is  determined  for  each  meter.  This 
rating  is  done  by  drawing  the  meter  through  still  water  for  a given 
distance  at  different  speeds  and  noting  the  number  of  revolutions  for 
each  run.  From  these  data  a rating  table  is  prepared  which  gives  the 
velocity  per  .second  for  any  number  of  revolutions. 

Many  kinds  of  current  meters  have  been  constnicted.  They  may, 
however,  be  clas.sed  in  two  general  types — those  in  which  the  wheel  is 
made  up  of  a .series  of  cups,  as  the  Price,  and  those  having  a screw- 
propeller  wheel,  as  the  Haskell.  Each  meter  has  been  developed  for 
use  under  some  special  condition.  In  the  case  of  the  small  Price 
meter,  shown  in  PI.  II,  B,  which  has  been  largely  developed  and 
extensively  used  by  the  United  States  Geological  Survey,  an  attempt 
has  been  made  to  get  an  instrument  which  could  be  used  under  prac- 
tically all  conditions. 
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Current-meter  measurements  may  be  made  from  a bridge,  cable, 
boat,  or  by  wading,  and  gaging  stations  may  be  classified  in  accord- 
ance with  such  use.  Fig.  1 shows  a typical  cable  station. 

In  making  the  measurement  an  arbitrary  number  of  points  are  laid 
off  on  a line  perpendicular  to  the  thread  of  the  stream.  The  points 
at  which  the  velocity  and  depth  are  observed  are  known  as  measuring 
points  and  are  usually  fixed  at  regular  intervals,  varying  from  2 to  20 
feet,  depending  on  the  size  and  condition  of  the  stream.  Perpen- 
iliculars  dropped  from  the  measuring  points  divide  the  gaging  section 
into  strips.  For  each  strip  or  pair  of  strips  the  mean  velocity,  area, 
and  discharge  are  determined  independently,  so  that  conditions 
existing  in  one  part  of  the  stream  may  not  be  extended  to  parts 
where  they  do  not  apply. 

Tliree  classes  of  methods  of  measuring  velocity  with  current  meters 
are  in  general  use — multiple-point,  single-point,  and  integration. 


The  three  principal  multiple-point  methods  in  general  u.se  are  the 
vertical  velocity-curve;  0.2  and  0.8  depth;  and  top,  bottom,  and  mid- 
depth. 

In  the  vertical  velocity-curve  method  a series  of  velocitj*  determi- 
nations are  made  in  each  vertical  at  regular  intervals,  usually  from  0.5 
to  1 foot  apart.  By  plotting  these  velocities  ns  abscissas  and  their 
depths  as  ordinates  and  drawing  a smooth  curv^e  among  the  resulting 
points  the  vertical  velocity-curve  is  developed.  This  curve  shows, 
graphically,  the  magnitude  and  changes  in  velocity  from  the  surface 
to  the  bottom  of  the  stream.  The  mean  velocity  in  the  vertical  is 
then  obtained  by  dividing  the  area  bounded  by  this  velocity  curve 
and  its  axis  by  the  depth.  On  account  of  the  length  of  time  required 
to  make  a complete  measurement  by  this  method  its  u.se  is  limited  to 
the  determination  of  coefficients  for  purposes  of  comparison  and  to 
measurements  under  ice. 

In  the  second  midtiple-point  method  the  meter  is  held  successively 
at  0.2  and  0.8  of  the  depth,  and  the  mean  of  the  velocities  at  these  two 
SOTS— IRB  214—07 2 
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jjoints  is  taken  as  the  mean  velocity  for  that  vertical.  On  the  assump- 
tion that  the  vertical  velocitj'-curvo  is  a common  parabola  with  hori- 
zontal axis,  the  mean  of  the  velocities  at  0.22  and  0.79  of  the  depth 
will  give  (closely)  the  mean  velocity  in  the  vertical.  Actual  observa- 
tions under  a wide  range  of  conditions  show  that  tliis  second  multiple- 
]K)int  method  gives  the  mean  velocity  very  closely  for  open-water 
conditions,  and,  moreover,  the  indications  are  that  it  holds  nearly  as 
well  for  ice-covered  rivers. 

In  the  third  multii)le-point  method  the  meter  is  held  at  mid-depth, 
at  0.5  foot  below  the  surface,  and  at  0.5  foot  above  the  bottom,  and  the 
mean  velocity  is  determined  by  dividing  by  6 the  sum  of  the  top  veloc- 
ity, four  times  the  mid-depth  velocity,  and  the  bottom  velocity.  The 
method  may  be  modified  by  observing  at  0.2,  0.6,  and  0.8  depth. 

The  single-])oint  method  consists  in  holding  the  meter  either  at  the 
dejith  of  the  tliread  of  mean  velocity'  or  at  an  arbitrary  depth  for 
which  the  coefficient  for  reducing  to  mean  velocity  has  been  deter- 
mined. 

Extensive  experiments  by  vertical  velocity-curves  show  that  the 
tliread  of  mean  velocity  generally  occurs  at  from  0.3  to  0.7  of  the  total 
depth.  In  general  practice  the  thread  of  mean  velocity  is  considered 
to  be  at  0.6  depth,  at  which  point  the  meter  is  held  in  a majority  of  the 
measurements.  A large  number  of  vertical  velocity-curve  measure- 
ments, taken  on  man}'  streams  and  under  vaiw-ing  conditions,  show 
that  the  average  coefficient  for  reducing  the  velocity  obtained  at  0.6 
depth  to  mean  velocity  is  practically  unity. 

In  the  other  principal  single-point  method  the  meter  is  held  near 
the  surface,  usualh'  1 foot  below  or  low  enough  to  be  out  of  the  effect 
of  the  wuid  or  other  disturbing  influences.  This  is  known  as  the  sub- 
surface methwl.  The  coefficient  for  reducing  the  velocity  taken  at 
the  subsurface  to  the  mean  has  been  found  to  be  from  0.85  to  0.95, 
depending  on  the  stage,  velocity,  and  channel  conditions.  The  higher 
the  stage  the  larger  the  coefficient.  This  method  is  specially  adapted 
for  flood  measurements  or  when  the  velocity  is  so  great  that  the  meter 
can  not  be  kept  at  0.6  depth. 

The  vertical-integration  method  consists  in  moving  the  meter  at  a 
slow  uniform  speed  from  the  surface  to  the  bottom  and  back  again  to 
the  surface  and  noting  the  number  of  revolutions  and  the  time  taken 
in  the  operation.  This  method  has  the  advantage  that  the  velocity 
at  each  point  of  the  vertical  is  measured  twice.  It  is  useful  as  a check 
on  the  point  methods. 

The  area,  wliich  is  the  other  factor  in  the  velocity  method  of  deter- 
mining the  discharge  of  a stream,  depends  on  the  stage  of  the  river, 
which  is  observed  on  the  gage,  and  on  the  general  contour  of  the  bed 
of  the  stream,  wliich  is  determined  by  .soundings.  The  soundings  are 
usually  taken  at  each  measuring  point  at  the  time  of  the  discharge 


Digitized  by  Google 


INTBODUCTION. 


13 


measurement  either  by  using  the  meter  and  cable  or  by  a special 
sounding  line  or  rod.  For  streams  with  permanent  beds  standard 
cross  sections  are  usually  taken  during  low  water.  These  sections 
serve  to  check  the  soundings  wliich  are  taken  at  the  time  of  the  meas- 
urements, and  from  them  any  change  which  may  have  taken  place  in 
the  bed  of  the  stream  can  be  detected.  They  are  also  of  value  in 
obtaining  the  area  for  use  in  computations  of  high-water  mea-sure- 
ments,  as  accurate  soundings  are  hard  to  obtain  at  high  stages. 

In  computing  the  discharge  measurements  from  the  observed  veloc- 
ities and  depths  at  various  points  of  measurement  the  measuring 
section  is  divided  into  elementary  strips,  ns  shown  in  fig.  1,  and  the 
mean  velocity,  area,  and  discharge  are  determined  separately  for 
either  a single  or  a double  strip.  The  total  discharge  and  the  area  are 
the  sums  of  those  for  the  various  strips,  and  the  mean  velocity  is 
obtained  by  dividing  the  total  di.scharge  by  the  total  area. 

The  determination  of  the  flow  of  an  ice-covered  stream  is  difficult, 
owing  to  diversity  and  instability  of  conditions  during  the  winter 
period,  and  also  to  lack  of  definite  information  in  regard  to  the  laws 
of  flow  of  water  under  ice.  The  method  now  employed  is  to  make 
frequent  discharge  measurements  during  the  frozen  periods  by  the 
0.2  and  0.8,  and  vertical  velocity-curve  methods,  and  to  keep  an  accu- 
rate record  of  the  conditions,  such  as  the  gage  height  to  the  surface 
of  the  water  as  it  rises  in  a hole  cut  in  the  ice,  the  thickness  and 
character  of  the  ice,  etc.  From  these  data  an  approximate  estimate 
of  the  daily  flow  can  be  made  by  constructing  a rating  curve  (really  a 
series  of  curves)  similar  to  that  used  for  open  channels,  but  consid- 
ering, in  addition  to  gage  heights  and  discharge,  the  varying  thickness 
of  ice. 

For  information  in  regard  to  flow  under  ice  cover  see  Water-Supply 
Paper  No.  187. 

OFFICE  METHODS  OF  COMPt’TINO  RCN-OFF. 

There  are  two  principal  methods  of  determining  run-ofT,  depending 
upon  whether  or  not  the  bed  of  the  stream  is  permanent.  ^ 

For  stations  of  streams  with  permanent  beds  the  first  step  in  com- 
puting the  run-ofT  is  the  construction  of  a rating  table,  wliich  shows 
the  discharge  corresponding  to  any  stage  of  the  stream.  This  rating 
table  is  applied  to  the  record  of  stage  to  determine  the  amount  of 
water  flowing.  The  construction  of  the  rating  table  depends  on  the 
method  used  in  measuring  flow. 

For  a station  at  a weir  or  dam  the  basis  for  the  rating  table  is  some 
standard  weir  formula.  The  coefficients  to  be  used  in  its  application 
depend  on  the  typie  of  dam  and  other  conditions  near  its  crest.  After 
inserting  in  the  weir  formula  the  measured  length  of  crest  and  the 
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assumed  coefficient,  the  discharge  is  computed  for  various  heads  and 
the  rating  table  constructed. 

The  data  necessarj'  for  the  construction  of  a rating  table  for  a veloc- 
ity-area station  are  the  results  of  the  discharge  measurements,  which 
include  the  record  of  stage  of  the  river  at  the  time  of  measurement, 
the  area  of  the  cross  section,  the  mean  velocity  of  the  current,  and  the 
quantity  of  water  flowing.  A thorough  knowledge  of  the  conditions 
at  and  in  the  vicinity  of  the  station  is  also  necessary. 

The  construction  of  the  rating  table  depends  on  the  following  laws 
of  flow  for  open  permanent  channels:  (1)  The  discharge  will  remain 
constant  so  long  as  conditions  at  or  near  the  gaging  station  remain 
constant.  (2)  The  discharge  will  be  the  same  whenever  the  stream  is 
at  a given  stage  if  the  change  of  slope  due  to  the  rise  and  fall  of  the 
stream  be  neglected.  (3)  The  discharge  is  a function  of  and  increases 
gradually  with  the  stage. 

The  plotting  of  results  of  the  various  discharge  measurements, 
using  gage  heights  as  ordinates;  and  discharge,  mean  velocity,  and 
area  as  absei.ssas  will  define  curves  which  show  the  discharge,  mean 
velocity,  and  area  corresponding  to  any  gage  height.  For  the  develop- 
ment of  these  curves  there  should  be,  therefore,  a sufficient  number  of 
discharge  measurements  to  cover  the  range  of  the  stage  of  the  stream. 
Fig.  2 shows  a tyjiical  rating  curve  with  its  corresponding  mean- 
velocity  and  area  curves. 

As  the  discharge  is  the  product  of  two  factors,  the  area  and  the 
mean  velocity,  any  change  in  either  factor  will  produce  a correspond- 
ing change  in  the  discharge.  Their  curves  are  therefore  constructed 
in  order  to  study  each  independently  of  the  other. 

The  area  cur^'e  can  l>e  definitely  determined  from  accurate  sound- 
ings extending  to  the  limits  of  high  water.  It  is  always  concave 
toward  the  horizontal  axis  or  on  a straight  line,  unless  the  banks  of  the 
stream  are  overhanging. 

The  fonn  of  the  mean-velocity  curve  depends  chiefly  on  the  surface 
slope,  the  roughne.ss  of  the  bed,  and  the  cro.ss  section  of  the  stream. 
Of  these,  the  slope  is  the  principal  factor.  In  accordance  with  the 
rehitive  changes  of  these  factors  the  curve  may  be  either  a .straight 
line,  conv'e.x  or  concave  toward  either  axis,  or  a combination  of  the 
three.  From  a careful  study  of  the  conditions  at  any  gaging  station 
the  fonn  which  the  vertical  velocity-curve  will  take  can  be  predicted, 
and  it  may  be  extended  with  rea.sonable  certainty  to  stages  beyond 
the  limits  of  actual  mea.surements.  Its  principal  use  is  in  connection 
with  the  area  curve  in  locating  errors  in  discharge  measurements  and 
in  constnicting  the  rating  table. 

The  discharge  curve  is  defined  primarily  by  the  measurements  of 
discharge,  which  are  studied  and  weighted  in  accordance  with  the  local 
conditions  existing  at  the  time  of  each  measurement.  The  curve  may. 
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however,  best  be  located  between  and  be3’on<l  the  measurements  by 
means  of  curves  t>f  area  and  mean  velocit}'.  The  discharge  curve 
under  nonnal  conditions  is  concave  toward  the  horizontal  axis  and  is 
generally'  parabolic  in  form. 

In  the  preparation  of  the  rating  table  the  di.scharge  for  each  tenth 
or  half  tenth  on  the  gage  is  taken  from  the  curve.  The  differences 
betw'een  succe.s.sive  discharges  are  then  taken  and  adjusted  according 
to  the  law  that  the^'  shall  be  either  constant  or  increasing. 

The  determination  of  dailv  discharge  of  streams  with  changeable 
beds  is  a dillicult  problem.  In  case  there  is  a weir  or  dam  available,  a 
condition  which  seldom  exists  on  streams  of  this.class,  the  discharge 
can  be  tletermined  b>'  its  use.  In  case  of  velocity-area  stations  fre- 
quent discharge  measurements  must  be  made  if  the  determinations  of 
flow  are  to  be  other  than  rough  approximations.  For  stations  with 
beds  which  shift  slowly,  or  are  materially  changed  onlj'  during  floods, 
rating  tables  can  be  prepared  for  periods  between  such  changes  and 
satisfactory  results  obtained  with  a limited  number  of  measurements, 
provided  that  some  of  them  are  taken  soon  after  the  change  occurs. 
For  streams  with  continuallj'  shifting  beds,  such  as  the  Colorado  and 
Rio  Gramle,  discharge  measurements  should  be  made  every  two  or 
three  tlaj’s  and  the  discharges  for  intervening  daj’S  obtained  either  by 
interpolation  modified  bj’’  gage  height  or  by  Professor  Stout’s  method, 
which  has  been  described  iir  full  in  the  Nineteenth  Annual  Report  of 
the  United  States  Geological  Survej",  Part  IV,  page  323,  and  in  the 
Engineering  News  of  April  21,  1904.  This  method,  or  a graphical 
application  of  it,  is  also  much  used  in  determining  the  flow  at  stations 
where  the  bed  shifts  but  slowdj'. 

(OOPERATIOX  AND  ACKNOWLEDGMENTS. 

Special  acknowledgments  are  due  to  John  II.  Lewis,  State  engi- 
neer of  Oregon,  for  cooperation  in  accordance  with  the  provisions  of 
section  10,  chapter  228,  Laws  of  Oregon  for  1905,  “ H3'drographic 
and  topographic  surveys  in  cooperation  with  the  United  States  Gov- 
ernment,” which  proviiles  $2,500  annually  for  hydrographic  survej*s, 
“such  appropriations,  however,  being  contingent  upon  the  United 
States  Government  making  a like  apportionment  for  such  purposes 
to  be  expended  within  the  State.” 

In  IttOO  the  cooperative  fund  of  $2,500  appropriated  by  the  State 
of  Oregon  was  largely  spent  under  the  direction  of  the  State  engi- 
neer in  western  Oregon,  the  Geological  Survej’  retaining  supervision 
of  the  work  and  publishing  the  results  without  expense  to  the  State; 
but  the  Federal  Survey,  realizing  the  benefits  to  be  derived  by  a 
more  extensive  study  of  the  water  resources  of  the  State  than  could 
be  accomplished  by  merely  meeting  the  State’s  appropriation, 
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expended  on  hydrographic  work  in  Oregon  the  sum  of  $5,533  during 
the  calendar  year  1906. 

Assistance  has  been  rendered  or  records  furnished  b}’’  the  follow- 
ing, to  whom  acknowledgments  are  due: 

The  officers  and  employees  of  the  United  States  Weather  Bureau; 
Corps  of  Engineers,  U.  S.  .Vrniy;  Meteorological  Service  of  Depart- 
ment of  Marine  and  h'isheries,  Canada;  for  climatological  and  hydro- 
graphic  data. 

Oregon  Railroad  and  Navigation  Companj-;  Southern  Pacific 
Company;  Oregon  Short  Line  Railroad;  Northern  Pacific  Railroad; 
Sumpter  Valley  Railway;  and  Columbia  Southern  Railway;  for 
transportation. 

J.  G.  Kelley,  Portland,  Oreg. ; Charles  Gilman  Hyde,  University 
of  California,  Berkeley;  R.  H.  McKee,  Seattle,  "Wash.;  Frank  C. 
Kelsey  and  Williard  Young,  Portland,  Oreg.;  for  results  of  meas- 
urements and  other  hydrographic  data,  collected  by  them  and  fur- 
nished gratis. 

Deschutes  Irrigation  and  Power  Company,  Portland,  Oreg. ; Colum- 
bia Southern  Irrigating  Company,  Portland,  Oreg.;  Squaw  Creek 
Irrigation  Company,  Prineville,  Oreg. ; Lewiston-Clarkston  Com- 
pany, Clarkston,  Wash.;  Seattle-Tacoma  Power  Company,  Seattle, 
Wash.;  Northwestern  Gas  and  Electric  Company,  Pendleton,  Oreg.; 
Condor  Water  and  Power  Company,  Tolo,  Oreg.;  M.  W.  Zindel, 
Zindel,  Wash.;  and  the  citizens  of  Union,  Oreg.,  and  Sisters,  Oreg.; 
for  voluntary  observations  of  gage  heights. 

COLUMBIA  RIVER  DRAINAGE. 

COLUMBIA  RIVF.U  PROPER. 

DESCRIPTION  OF  BASIN. 

Columbia  River  has  its  source  in  Columbia  Lake  in  the  east  divi- 
sion of  the  Kootenai  district  in  British  Columbia;  thence  it  flows 
northward  to  the  fifty-second  parallel  of  latitude,  where  it  turns 
.sharply  southward  and  flows  through  a series  of  arrowdike  lakes, 
crossing  the  international  boundary  line  in  the  northeast  comer  of 
the  State  of  Washington,  where  it  receives  the  Clark  Fork.  After 
traversing  the  State  of  Washington  it  forms  the  boundary  line 
between  Washington  and  Oregon  and  empties  into  the  Pacific 
Ocean  at  the  forty-sixth  parallel  of  latitude.  The  river  is  navigable 
in  long  stretches  throughout  its  entire  course  in  the  United  States, 
although,  owing  to  rapids  and  falls,  continuous  navigation  is  not 
possible. 
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The  Columbia  and  its  tributaries  drain  a total  area  of  259,000 
square  miles,  distributed  as  follows: 

Areal  in  Columbia  River  baiin. 

SquAn* 


mUeA. 

Oregon 55,  3T0 

Washington 48,000 

Idaho 81,  .380 

Montana 25,  000 

Nevada 5,280 

Wyoming 5,270 

British  C«luml)ia 38,  700 


The  larger  part  of  this  area  is  arid  or  semiarid,  the  annual  rainfall 
varying  from  10  inches  in  portions  of  Oregon  and  Idaho  to  100 
inches  on  the  Cascade  Range.  The  area  is  largely  mountainous,  and 
the  streams  flow  for  the  most  part  through  deep  canyons  in  the 
basaltic  formations  characteristic  of  the  Pacific  Northwest.  The 
flood  discharge  of  the  Columbia  at  The  Dalles  has  been  estimated 
at  1,000,000  second-feet  and  the  low-water  flow  at  about  40,000 
second-feet. 

The  tributaries  of  the  Columbia  are  of  great  importance,  affording 
good  sites  for  the  development  of  power  and  an  abundance  of  water 
for  irrigation,  which  latter  is  extensively  practiced  in  some  of  the 
valleys,  notably  those  of  Umatilla,  Yakima,  and  the  upper  portion 
of  Snake  River. 

The  basins  of  Xaches,  Boise,  and  Walla  Walla  rivers  and  other 
tributary  streams  are  described  in  connection  with  gaging  stations 
maintained  on  them. 

On  the  Columbia  proper  but  one  gaging  station — that  at  Pasco — 
is  maintained  by  the  Geological  Survey.  Others,  however,  are  main- 
tained by  the  United  States  Weather  Bureau  at  Riparia,  Wenatchee, 
Umatilla,  The  Dalles,  and  Vancouver,  and  by  the  United  States 
Corps  of  Engineers  at  Celilo,  Cascade  Locks,  and  Fort  Stevens. 

COLUMBIA  RIVER  AT  PASCO,  WASH. 

This  station  was  established  October  15,  1904,  at  the  bridge  of 
the  Northern  Pacific  Railway,  1.2  miles  from  Pasco,  Wash.  The 
conditions  at  the  station  and  the  bench  marks  are  described  in 
Water-Supply  Paper  No.  178,  page  13,  where  are  given  also  refer- 
ences to  publications  that  contain  data  for  previous  years. 
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Daily  gage  height,  in  feet,  of  Columbia  River  at  Patco,  Wash.,  for  1906. 


D»r. 

Jan. 

Feb. 

Uar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

7.7 

8.0 

9.3 

11.4 

17.8 

21.0 

1».7 

17.5 

12.9 

11.6 

11.0 

11.8 

2 

7.7 

8.1 

9.2 

12.2 

18.1 

20.9 

19.7 

17.4 

12.8 

11.5 

10.8 

11.7 

3 

7.6 

8.2 

9.2 

13.0 

18.5 

20.8 

19.7 

17.4 

12.8 

11.4 

10.8 

11.6 

4 

7.6 

8.2 

9.2 

13.0 

18.8 

20.8 

19.7 

17.2 

12.8 

11.3 

10.8 

11.4 

5 

7.6 

8.3 

9.1 

1Z8 

19.2 

21.0 

19.7 

17.0 

12.7 

11.2 

10.7 

11.3 

6 

7.6 

8.3 

9.0 

12.6 

19.3 

21.0 

19.7 

16.8 

12.7 

11.1 

10.6 

11.2 

7 

7.S 

8.2 

9.0 

12.6 

19.2 

21.1 

19.7 

16.5 

12.7 

11.0 

10.6 

11.1 

8 

7.S 

8.1 

8.9 

13.0 

19.1 

21.1 

19.8 

16.1 

12.6 

10.9 

10.6 

11. 1 

9 

7.5 

8.1 

9.0 

13.4 

19.0 

21.0 

19.9 

15.9 

12.6 

10.9 

10.7 

11.1 

10 

7.5 

8.0 

».i 

13.9 

19.0 

20.9 

20.1 

15.6 

12.5 

10.8 

10.9 

11.1 

11 

7.4 

7.9 

9.1 

14.4 

19.3 

».8 

20.3 

15.4 

12.5 

10.7 

10.7 

11. 0 

12 

7.4 

7.9 

9.2 

14.4 

19.7 

20.8 

20.4 

15.3 

12.8 

10.6 

10.8 

11.0 

13 

7.4 

7.9 

9.2 

14.3 

20.1 

20.9 

20.5 

15.1 

13.2 

10.6 

10.9 

11.0 

14 

7.5 

7.9 

9.0 

14.1 

20.3 

21.1 

20.0 

15.0 

13.5 

10.5 

11.4 

11.0 

15 

7.5 

7.9 

8.9 

13.8 

20.3 

21.1 

20.6 

15.0 

13.7 

10.5 

14.0 

10.9 

16 

7.5 

7.8 

8.8 

13.8 

2a2 

21.0 

20.6 

15.0 

13.7 

10.5 

16.6 

10.8 

17 

7.4 

7.8 

8.7 

14.0 

20.2 

21.0 

20.5 

15.0 

13.5 

10.5 

17.5 

10.6 

18 

7.4 

7.8 

8.4 

14.3 

20.1 

21.1 

».4 

15.0 

13.3 

10.5 

16.3 

10.6 

19 

7.4 

7.8 

8.3 

14.6 

20.0 

20.9 

20.2 

15.0 

13.1 

10.6 

15.3 

10.5 

20 

7.4 

8.0 

8.3 

14.9 

20.0 

20.7 

20.0 

15.0 

1X8 

10.6 

14.0 

10.4 

21 

7.4 

8.8 

8.3 

15.1 

19.9 

20.5 

19.9 

14.9 

1X6 

10.6 

13.3 

10.6 

22 

7.4 

9.0 

8.3 

15.3 

19.9 

20.1 

19.7 

14.7 

1X4 

10.6 

13.1 

11.4 

23 

7.3 

9.2 

8.3 

IS.  9 

19.9 

20.0 

19.4 

14.0 

12.2 

10.0 

12.9 

11.4 

24 

7.4 

9.3 

8.3 

16.6 

19.9 

19.8 

ia2 

14.4 

1X0 

10.5 

12.8 

11.3 

25 

7.4 

9.3 

8.4 

17.2 

19.9 

19.5 

19.0 

14.3 

1X0 

10.5 

1X6 

11.3 

26 

7.6 

9.3 

8.7 

17.6 

20.0 

19.5 

18.8 

14.0 

1X0 

10.4 

12.4 

11.4 

27 

7.8 

9.3 

9.4 

17.6 

20.2 

19.3 

18.6 

13.8 

11.9 

10.3 

12.2 

11.7 

28 

8.0 

9.3 

10.2 

17.5 

20.8 

19.3 

18.4 

13.6 

11.8 

11.2 

12.0 

11.7 

29 

8.0 

17.4 

20.8 

19.3 

18.2 

13.  4 

11.7 

11.7 

11. a 

10 

8.0 

17.5 

19.5 

13.2 

11.7 

11.4 

11.9 

11.6 

31 

8.0 

. . 

11.2 

21.0 

17.9 

ilo 

11. 1 

11.6 

MISCELLANEOUS  MEASUREMENTS. 

The  following  miscellaneous  measurements  were  made  on  minor 
streams  directly  tributary  to  Columbia  River  during  1906; 


yfiscellaneous  meaauretnnUs  in  Columbia  River  drainage  basm  in  1906. 


Date. 

Stream. 

September  10.. 

Elghtmlle  Creek 

July  27 

Se(Kember  27.. 

Btm  River 

September  27.. 
September  1. .. 

ZlgTjig  Creek 

Bull  Run  Creek...... 

June  30 

Bull  Run  ('reek  pipe. . 
do 

September  1... 

Locality. 


The  Dalles,  Orcig 

mites  southeast  of  Trout- 
date,  On<g. 

do 

Salmon  River  post-ofllcc, 
Oreg. 

Trout'lalc,  Oreg 

do i 

8W.  J sec.  13,  T.  3 8..  R.  7 E. 
Salmon  River  post-office, 
Oreg. 

NE.  { sec.  17.  T.  3 8.,  R.  7 E. 
•\bovc  Tortland  waterworks 
pipe  Intake. 

do 

Head  works 

do 


Width. 

Area  of 
stx’tlon. 

Cage 

bcignt. 

Dis- 

charge. 

Feet. 

Sq.ft. 

Feet. 

$ec.-ft. 

«7 

iia 

i,3» 

3,a50 

180 

774 

bl.\» 

703 

88 

154 

1. 15 

397 

178 

7.S0 

6 1.55 

475 

183 

844 

4 4.87 

m 

20 

22 

53 

71 

117 

120 

22 

14 

• X80 

44 

74 

183 

93 

74 

in 

no 

14.5 

52 

38 

IA5 

46 



38 

o Estimated. 

t Below  top  portion  of  lower  section  of  bridge  caisson,  right  bank. 

• Below  junction  of  Salmon  River. 

• Below  top  of  bridge  caisson,  loft  bank,  downstream  side. 

• Below  nail  In  alder  on  south  hank  20  feet  upstream  from  footbridge. 
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CI.UVUK  FORK  DRAIXAGK  BAHIX. 

DESTKIPTION  OF  BASIN. 

Clark  Fork"  rises  on  the  eastern  slopes  of  the  high  mountain 
ranges  that  fonn  the  boundary  between  Montana  and  Idaho.  It 
flows  northward,  northwestward,  and  again  northward  as  it  crosses 
western  Montana,  northern  Idaho  (through  Lake  Pend  Oreille), 
northeastern  Washington,  and  a few  miles  into  British  Columbia, 
then  turns  somewliat  abruptly  westward  and  southwestward  and 
joins  the  Columbia  near  Boundary  station  on  the  Spokane  Falls  and 
Northern  Railroad. 

To  the  river  thus  described  various  names  have  been  applied  in 
the  past  and  are  probably  still  used  locally.  The  northward-flowing 
section  above  the  town  of  Missoula  has  been  known  as  tbe  Bitter- 
root, the  section  between  the  junction  of  Hell  Gate  and  Big  Black- 
foot  rivers  and  Lake  Pend  Oreille  has  been  called  the  Mis-soula,  and 
the  stretch  of  tlie  river  below  its  e.\it  from  Lake  Pend  Oreille  has 
been  called  Pend  Oreille  River.  The.se  names,  as  well  as  Silver  Bow, 
Hell  Gate,  and  Deer  Lodge,  have  been  superseded,  a recent  decision 
of  the  Board  on  Geographic  Names  apphdng  Clark  Fork  to  the 
stream  continuously  from  the  hea<l  of  the  Bitterroot  to  the  mouth 
of  the  Pend  Oreille. 

CLARK  FORK*  NEAR  QRANTSDALE,  MONT. 

This  station  was  established  April  25,  1902.  It  is  located  on  the 
Itighway  bridge  2 miles  southwest  of  Grant.sdale  and  5 miles  south- 
west of  Hamilton,  Mont.  Length  of  chain  in  1906,  23.25  feet.  The 
bench  mark  is  the  northwest  bolt  in  the  northwest  abutment  of  the 
bridge;  elevation  above  gage  datum,  19.36  feet.  The  conditions  at 
this  station  and  the  bench  marks  are  described  in  Water-Supply 
Paper  No.  17S,  page  21,  wliere  are  given  also  references  to  publica- 
tions that  contain  data  for  previous  j'ears. 


Pitrha 

injf  iveauHrfitu  nls  of  t'lark  Fork 

7Kar  GrantsviUf, 

in  J906. 

DaU'.  * 

ny<lr'»grapher. 

1 

width. 

t 

A rva  of 
aitevtuin. 

Gagp  J 
height.  ; 

Pi»- 

chargr. 

April  7 

Morse*  and  E«l.s.*n 

Fret. 

172 

SII.  ft.  1 
103  1 

Ffrt.  1 
Z26  ; 

Sec-^ft. 

April  27 ' 

isr» 

.■>67  ' 

3.77 

193 

744  1 

4. 10 

3.&» 

1,460 

July? 1 

Mnrst*  and  Richard.'* 

183  ' 

4^ 

2.9.S  . 

August  11  f ' 

R.  RUlmrd.H 

29 

5? 

1.24 

99 

8eptember9« 

1 

37 

1 

56  1 
1 

1.24  1 

\ 

IH 

oHark  Fork:  river  In  Llaho,  Montana,  ami  Washln^on.  (Not  HltU'r  Km'tt.  IHtt^wroot,  Clarke. 
ClarkB  River,  Dwr  Lodgu,  nuorlotlgo.  Hell  Gate,  IlcUgnto,  Mit»»ouia,  Silver  How,  nor  8lht*rbo«r:) 
Thin!  Report  r.  S.  Hoarti  on  GuograpUic  Names,  Washln^on,  1907,  p.  51. 

6 Station  formerly  known  as  Bitterroot  RiviT  near  Granlstlale,  Mont, 
c Measured  by  wa'iing. 
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Daily  gage  height^  tn /«/,  of  Clark  Fork  near  Grant^daU^  i/o«/.,/or  1906, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.8 

1.5 

1.6 

215 

23 

26 

20 

1.4 

1.3 

1.4 

21 

215 

2 

1.8 

1.5 

1.6 

225 

3.2 

25 

20 

1.5 

1.3 

1.4 

2 0 

215 

3 

1.8 

1.5 

1.6 

215 

24 

3.5 

3.1 

1.4 

1.3 

1.4 

20 

21 

4 

1.8 

1.7 

1.6 

l.»5 

28 

4 0 

21 

1.3 

1.2 

1.4 

20 

21 

5 

1.8 

1.7 

1.6 

1.95 

26 

40 

20 

1.3 

1.2 

1.5 

1.9 

21 



1.8 

i.« 

1.6 

2 25 

2 5 

4 1 

20 

1.6 

1 9 

1.5 

1.9 

25 

7 

1.8 

1.6 

1.6 

235 

25 

ig 

20 

1.5 

1.2 

1.5 

1.9 

24 

8 

1.8 

1.5 

1.6 

225 

27 

3.7 

2.9 

1.4 

1.2 

1.5 

295 

215 

9 

1.9 

1.8 

1.7 

2 45 

3.8 

2 5 

28 

1.3 

1.2 

1.5 

27 

215 

10 

1.9 

1.8 

1.  V 

245 

40 

40 

28 

1.3 

1.2 

1.5 

25 

23 

11 

1.9 

1.8 

25 

2 25 

4 3 

4 3 

26 

1.2 

1.2 

1.5 

24 

23 

12 

23 

1.8 

2.5 

235 

4.2 

44 

26 

1.3 

1.3 

1.5 

3.0 

2 25 

13 

2.3 

1.7 

25 

2 25 

43 

4 1 

2.5 

1.2 

1.4 

1.5 

41 

2.2 

14 

2.3 

1.7 

25 

2 25 

41 

4.0 

24 

1.2 

1.5 

1.5 

4 6 

21 

23 

1.6 

25 

255 

4 0 

2 9 

23 

1.2 

1.5 

1.5 

6.02 

205 

16 

23 

1.6 

25 

255 

28 

27 

2.2 

•y 

1.5 

1.6 

5.0 

215 

17 

1.8 

1.6 

25 

265 

3.7 

26 

21 

1.2 

1.5 

1.75 

405 

215 

18 

1.7 

1.5 

23 

265 

16 

25 

22 

1.2 

1.5 

1.7 

3.55 

21 

19 

1.8 

1.5 

22 

265 

24 

14 

2.1 

1.2 

1.5 

1.7 

125 

21 

30 

1.8 

1.6 

20 

275 

23 

23 

20 

1.1 

1.6 

1.7 

10 

21 

21 

1.8 

1.6 

1.8 

205 

25 

22 

9 

I.l 

1.6 

1.65 

27 

22 

22 

1.7 

1.6 

1.8 

2 45 

14 

21 

1.9 

1.3 

1.6 

1.6 

26 

225 

23 

1.7 

1.6 

1.8 

285 

3.4 

20 

1.9 

1.4 

1.6 

1.65 

25 

225 

24 

1.7 

1.6 

1.7 

415 

25 

20 

1.8 

1.4 

1.5 

1.05 

215 

22 

2S 

1.6 

1.6 

21 

285 

40 

21 

1.7 

1.5 

1.5 

1.7 

23 

22 

26 

i.n 

1.6 

20 

2 45 

43 

22 

1.7 

1.5 

1.5 

1.9 

23 

225 

27 

1.6 

1.6 

20 

225 

44 

23 

1.5 

1.5 

1.5 

29 

225 

23 

28 

1.6 

1.6 

20 

22 

4 3 

3.8 

1.5 

1.4 

1.  4 

2 7 

2.25 

23 

29 

1.6 

20 

3.3 

40 

25 

1.3 

1.4 

1.4 

25 

22 

225 

30 

1.5 

20 

23 

29 

14 

1.4 

1.3 

1.4 

24 

21.5 

215 

31 

1.5 

22 

28 

1.3 

1.3 

22 

24 





NoTK.— Ice  conditions  January  12  to  17  and  February  9 to  March  21. 

Rating  table  for  Clark  Fork  near  Grantsdah’f  Mont., for  1906. 


A 

Dis- 
charge. 1 

III 

Dl»- 

charge. 

Gage 

height 

Dis- 

charge. 

Gage 

height. 

Dl8- 

charge. 

Gage 

height 

Dis- 

charge. 

Ftfl. 

See.-fl. 

Feel. 

Sec.-ft. 

Feet. 

See.’ft. 

Frn. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1. 10 

60 

1.80 

396 

250 

2 20 

1.825 

3.90 

3,006 

1.20 

80 

1.90 

470 

1 260 

1,120 

230 

1,9(k5 

4 00 

3.215 

1.30 

110 

200 

550 

i 270 

1,225 

240 

2. 105 

4 20 

3,660 

1.40 

150 

2. 10 

635 

1 280 

1,335 

250 

2,265 

4 40 

4,110 

1.50 

200  , 

220 

725 

1 2.90 

1,450 

260 

2,435 

1.60 

260 

2 30 

820 

' 3.00 

1,570 

270 

2.615 

1.70 

325 

240 

9J0 

• 210 

1,69.5 

280 

2,805 

Note.— The  above  table  is  applicable  only  for  open>ohannel  conditions, 
measurements  made  during  19IM-1906  and  is  well  defined. 


It  is  l>asi>d  on  17  discharge 


\fonthly  (litcharge  of  Clark  Fork  near  GranUdale,  }font.,  for  1906. 

(Drainage  area.  1.550  square  miles.] 


Month. 


Januarys..., 

February  1-8. 
March 


June 

July 

August 

September 

October 

November 

Decemlier 

The  period 


.Vpri 

Miy 


Discharge  in  second-feet. 

Total  in 
acre-fect. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Soc.-ft.  per 
B<).  mile. 

Depth  in 
inches. 

470 

300 

359 

22. 100 

0.282 

a27 

32.S 

200 

246 

3.900 

.159 

.05 

728 

325 

522 

10.400 

.337 

.13 

3.. 550 

510 

1.370 

81.500 

.884 

.99 

4,110 

1.825 

2.HOO 

172,000 

1.81 

Z09 

4.110 

1.570 

2.  .540 

151.000 

l.M 

1.83 

1.700 

110 

866 

.53.200 

..559 

.64 

260 

60 

127 

7.810 

.082 

.09 

2H0 

HO 

157 

9.340 

.101 

.11 

1.450 

1.50 

386 

23.700 

.249 

.29 

8, 100 

470 

1.650 

98.200 

1.06 

1.18 

1,020 

.592 

7.50 

46. 100 

.484 

.56 

679,000 

a Discharge  estimated  January  12  to  17. 


NoTE.~Valiies  are  rated  as  follows:  January  to  March  and  August  to  October,  good:  remainder  of 
the  period,  excellent. 
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SURFACE  WATER  SUPPLY,  1906. 


CLARK  FORK®  AT  MISSOULA,  MONT. 

This  station  was  established  July  10,  1898,  at  Higgins  Avenue 
Bridge,  Missoula,  Mont.,  but  was  removed  May  27,  1899,  to  the  bridge 
of  the  Bitterroot  Valley  division  of  the  Northern  Pacific  Railway, 
about  one-half  mile  downstream.  The  conditions  at  the  station 
and  the  bench  marks  are  described  in  Water-Supply  Paper  No.  178, 
page  16,  where  are  given  also  references  to  publications  that  contain 
data  for  previous  years. 


IHscharge  measuremmU  of  Clark  Fork  at  Missoula,  Mont.,  in  1906. 


Date. 

llydrographer. 

Width. 

Area  of 
section. 

Oage 

hdgnt. 

Dia- 

charga. 

April  6 

Morstt  and  Rdson 

Feet. 

195 

Sq.ft. 

8S3 

Feet. 

3.43 

See.-ft. 

t.7» 

April  6 

do 

195 

813 

J.45 

1.680 

April  26 

(J.  Edson 

275 

1.250 

490 

4.2» 

306 

1.480 

913 

6.08 

7.S7D 

2.0M 

1.070 

1,080 

173 

413 

162 

715 

3.08 

1.37 

699 

2.77 

September  19... 

<j  rover  and  Kollansbe** 

163 

733 

3.07 

i;qio 

October  15 

Richards  and  Follanslwe 

162 

733 

193 

972 

Daily  gage  height,  in  feet,  of  Clark  Fork  at  Missoula,  Mont.,  for  1906. 


Day. 

i , 

1 Jan. 

I Feb. 

1 Mar. 

Apr. 

May. 

June. 

1 

, July. 

1 Au*. 

Sept. 

1 Oct. 

j Nov. 

1 Dec, 

1 

3. 10 

130 

2.80 

4. 12 

452 

170 

4 70 

3.06 

3.05 

3H5 

1 325 

1 360 

2 

3. 10 

130 

2.68 

4. 18 

4.50 

160 

462 

, 3.02 

3.00 

2.90 

320 

' 360 

3 

3. 10 

( 135 

2.60 

178 

458 

165 

4 62 

1 3.00 

3.00 

390 

320 

360 

4 

3.10 

135 

2.6.5  1 

150 

4 80 

172 

. ^48 

1 3.00 

3.00 

385 

325 

362 

5 

3. 10 

135 

2 .70  I 

142 

485 

195 

432 

; 3.00 

3 96 

390 

320 

378 

6 

3. 10 

135 

1 2.80  1 

.1.45 

480 

6.02 

425 

3.00 

390 

3 90 

320 

370 

7 

3. 10 

115 

2.90  1 

l(iO 

465 

6.12 

4 10 

1 3.00 

385 

390 

322 

1 372 

8 

3.10 

i 136 

2.95  1 

3. 70 

4.62 

196 

4.00 

1 3.10 

3 78 

390 

345 

; 3 75 

9 

3. 12 

j 135 

2.95  , 

175 

4 75  , 

180 

3.98 

I 3. 15  1 

378 

365 

300 

370 

10 

3.15 

, 135 

2.95 

172 

4 80 

172 

3.95 

3.15  ' 

3 75  1 

386 

300 

1 365 

11 

3. 15 

[ 1 3.5 ; 

2.95 

1 IfV) 

5.00 

172  ! 

3.88 

2.05 

385 

2.90 

365 

368 

12 

3.20 

; 3 -3^  1 

2.95 

; 162 

1 125 

172 

3.80 

2.95  1 

385 

390 

360 

1 3 75 

13 1 

3.20 

' .1 35 

2.95 

' 158 

! S.38 

178  i 

3.72 

3.00 

386 

395  1 

368 

3» 

14 

3.20 

135 

2.95 

1 3.52  i 

1 5.40 

1 178 

3.  GO 

3.05 

360 

396  ! 

420 

1 366 

15 1 

3.  20  j 

1.15 

2.95 

1 152 

1 6.30 

162 

1 3.65 

3.00 

; 318 

395 

100 

1 348 

Ifi 

3.20 

115 

! 2.95 

3.60 

5.30 

148 

' 3.70  i 

300 

332 

395 

118  : 

I 345 

17 

! 3.  20  ■ 

135 

1 1 15  1 

172 

5.15 

160 

3.62  ' 

392 

322 

305 

1 15 

1 3 48 

1 3.20 

135 

125 

180 

5.00 

150 

3.58  : 

382 

308 

308 

470 

1 356 

19 1 

1 3.25 

! 135 

125  1 

18S 

4 85 

128 

3.50  ' 

3K2 

3 10 

3 10 

1 448 

1 370 

20 1 

1 3.25 

135 

140 

190 

4 80 

110 

3.45 

380 

305 

315  1 

428 

3G8 

21 1 

3. 10 

1.15 

a«  1 

4.00 

: 4 80 

102  1 

3.40  1 

3 78 

' 308 

310 

! 435 

365 

22 ; 

3.30 

2.90 

130 

425 

488 

4 98 

3.40  ! 

3 75 

3 05 

305 

422 

360 

23 ; 

3.30  1 

; 2.80 

i;« 

4 55 

4 90 

4 90 

3.35  1 

3 10 

300 

305 

4.15 

360 

24 

.1.10 

2.70  1 

198 

4 90 

4.90  I 

4 80 

3.30 

325 

398 

305  , 

402 

360 

25 

1.10 

2.60  1 

195 

5.00  1 

4 98 

4 78 

3.S  I 

3.28 

392 

305 

400 

365 

26 ! 

130  1 

2.80 

4.35 

4.88  1 

4 98  I 

4 70 

3.20 

335 

2.95 

a 3 22 

396 

3 75 

27 

130  1 

2.S0  1 

425 

480  1 

5l  10 

4 00 

3.12 

330 

396 

330 

3 70 

380 

28 

130  ! 

Z80 

195 

4 75  ! 

5.30 

4 70 

3.10 

322 

395 

325 

1 3 60 

380 

29 

130  ; 

1 

190 

4 70 

155 

480 

3. 10 

3. 15 

390 

325 

; 370 

3 75 

30 ‘ 

130  ; 

185 

462 

178 

4 78 

3. 10 

310 

390 

325 

3.00 

370 

31 

130  1 

192 

175 

3, 10  1 

308 

3 25 

360 

1 

1 

Not*.— Icc  conditions  January  3 to  Februarj’  19  and  March  10  to  24.  There  was  no  Ice  daiinc 
Dcocmbcr. 

a Station  formerly  known  as  Missoula  Hivcr  at  Missoula,  Mont. 
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Rating  labU for  Clark  Fork  at  Miiroula,  Mont.,  for  1906. 


Gage 

hd^t. 

Dis- 

charge. 

Gagp 

helgnt. 

Dis- 

charge. 

Gage 

helgnt. 

Dl.s- 

charge. 

Gage 

hei^t. 

Dls- 

chaigc. 

Gage 

height. 

Dis- 

charge. 

FeH. 

Sfc.-Zt. 

Feet. 

Ser.-ft. 

Feet. 

Sec.-ft. 

Feet. 

See.-ft. 

Feet. 

Ser.-ft. 

2.60 

7» 

3.30 

1.4-W 

4.10 

2,610 

490 

4.zn 

5.  ro 

6,990 

2.60 

810 

240 

1.660 

4.20 

2,790 

&00 

4,460 

6.70 

6,270 

2 70 

880 

250 

1.600 

4.30 

2,970 

& 10 

4.700 

&80 

6.650 

2 W 

060 

260 

1,830 

440 

3, 160 

&20 

4,960 

5.90 

6,840 

2.00 

1.030 

2 70 

1,970 

450 

3,360 

4.  .to 

6.200 

6.00 

7,130 

3.00 

1,120 

3.80 

2,120 

4(10 

3,570 

4« 

6.460 

6.20 

7,740 

3. 10 

1,220 

3.00 

2,280 

4 70 

3.7.S0 

5.60 

5,720 

li.40 

8,370 

3.20 

4.00 

2.440 

480 

4,000 

Note. — The  alwvc  tablo  Sn  applicable  only  lor  opcn-chanini  condition*.  It  Is  ItaJMHl  on  9 discharge 
measurements  made  during  IMHi  and  is  well' defined  between  gage  height*  3.6  feet  and  6.0  feet.  Below 
gage  height  3.6  feet  the  table  is  only  fair. 


Monthly  dischanjt  of  Clark  Fork  at  MimouIq,  Mont., /or  190G. 

(Drainage  area,  5,9t'i0  square  miles.] 


Dlschargi' in  second-fi’ct.  Run>ofi. 


Maxiniiim. 

Minimum. 

Mean. 

acre-ftel. 

8ee.-ft.  per 
sq.  mile. 

l>epth  In 
Inches. 

Febraarf  20-28 

1.600 

810 

1.0(0 

18,900 

0. 178 

0.06 

March  « 

3.060 

KIO 

1,480 

91.000 

.248 

.29 

AprU 

Miy 

4,460 

I.. too 

2. 5«» 

162.000 

.430 

.48 

6,400 

3,300 

4.610 

277.000 

.757 

.87 

June 

7.490 

3.570 

6.510 

.328.000 

.924 

1.03 

July 

3.TS0 

1.220 

2.0(0 

127,000 

..346 

.40 

August 

1.600 

916 

1.170 

71.900 

. 190 

.23 

September 

1 , 4('fi 

915 

1.100 

ty».  .'oo 

. 185 

.21 

Oc’tol>er 

1.440 

990 

1.150 

70.700 

. 193 

.22 

November 

4.900 

1.330 

2.rro 

140.000 

,396 

.44 

December. 

2.  .20 

1.(00 

1,920 

118,000 

.322 

.37 

The  period .* 

1.4(0.000 

I 


o Open  channel  rating  applied  March  10  to  24. 

Note.— V’alues  are  rated  as  follows:  Kebnmn.-.  Maich.  and  August  to  Decemlwr.  fair:  April  to  July, 
good. 


STILLWATER  RIVER  NEAR  KAIJSPKLL,  MONT. 


Stillwater  River  rises  in  the  northern  part  of  Flathead  County  and 
flows  southeast  throufih  several  lakes  into  Flathead  River. 

The  gaging  station  was  estal)lished  September  25,  1906.  The 
gage  is  located  at  the  Reiter  wagon  bridge,  2 miles  from  Kalispell. 
The  flow  is  controlled  by  dams  above.  The  mea.suring  section  is 
l>elow  the  mouth  of  ^Miitefish  River  and  includes  the  flow  of  that 
stream.  The  intake  for  the  city  waterworks  is  between  the  mouth 
of  Wliitefish  and  the  gage.  Owing  to  the  extreme  .sluggishness  of  the 
Stillwater  above  the  mouth  of  the  AMiitefish,  it  is  impossible  to  make 
measurements;  hence  the  flow  of  the  former  is  obtained  by  sub- 
tracting the  flow  at  the  Whitefi.sh  station  from  that  at  this  station. 
This  gives  the  amount  available  for  irrigation. 

Discharge  mea.suremcnts  are  made  from  the  bridge  or  may  be 
made  by  wading  at  low  stage. 

Tlie  gage,  which  is  read  morning  and  evening  by  W.  II.  Reiter,  is 
a staff,  fastened  to  the  upstream  end  of  the  bridge  pier.  The  bench 
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mark  is  a spike  in  the  piling  which  is  the  upstream  edge  of  the  pier 
on  which  the  right  end  of  the  right  truss  rests;  it  is  3 feet  above  the 
ground  and  is  driven  horizontally;  elevation,  4.74  feet  above  gage 
datum. 

Discharge  meaixirements  of  Stillwater  Hirer  near  Kalispeii,  Mont.,  in  1906. 


Date. 

Hydrograpber. 

1 

Width.| 

' A rea  of  ! 
1 section,  j 

n\ 

! Dis- 
charge. 

1 

September  25... 

FoUanslxH*  and  Wado 

Feet. 

90 

08 

07 

305 

309 

lOT 

Feet. 
1.64 
1.52 
2. 12 

' 1 

See.’ft. 

142 

.■C2 

November  22  0. 

, K.  Richards 

o Mt-astm>d  by  wading. 

Daily  gage  height,  in  feet,  of  Stillwater  Hirer  near  Kaligpell,  Mont.,  for  1906. 


Day.  jsept. 

Oet. 

Nov.  Dec. 

Day.  Sept. 

Oct. 

Nov. 

Dec. 

Day. 

Sept. 

Oct. 

Nov. 

Dec. 

, .1 

1. 95 

l.SO  2.jS 

,2 ' 

1.95 

1.70 

1.70 

23 

1.86 

1.75 

2. 10 

2 . . - 

2. 02  2. 50 

13 

1.41 

1.75 

t.a5 

24 

1.82 

1.65 

1.80 

3.  ? .. 

2. 10 

2.20  i 2.50 

14 

1.21 

1.85 

2.32 

25 

1.05 

1.35 

2.30 

1.68 

1 . 45  2. 42 

15 

1.71 

2.05 

2.2S 

26 

1.60 

1.92 

2.75 

2.05 

! 70 

.3. 25 

It : 

l.ltK 

•i.  M 2.  -to 

17 

1.50 

3.Wi 

2.28 

28 

1.95 

2. 15 

2.65 

1.95 

1.70  l.»8 

18 

1.50 

2.95 

2.30 

20 

2.  .32 

1.95 

2.62 

1.7D 

S 1 

1.31 

l.tiO  , 1.75 

19 

1.00 

2. 32 

2.25 

30 

2.40 

1.38 

Z58 

1.70 

9.  .1  .... 

1.90 

1.35  1.72 

20 

1.51 

2.02 

2.25 

31 

1.98 

I.5S 

10 , 

1.M5 

2.00  1.70 

21 

1.28 

2.00 

2.20 



11 1 

l.l'tO 

1.00  1.70 

22 

1.15 

2.00 

2.20 

NoTE.“Th»*  flow  of  this  stroani  isconlrQllod  by  dams. 

Haling  table  for  Stillwater  Hirer  near  Kalispeii,  Mont.,  for  1906. 


0»(W 

Dis- 

C.afjp 

height. 

Di!.- 

(la^ 

lici^it. 

Pis- 

! Oagp 

Dis- 

l|  Gage 

Dis-  1 

height. 

cha  rge. 

cliargp. 

ehargi'. 

j liclght. 

eharge. 

' height. 

charge. 

Feet. 

Sec.-ft. 

Feet. 

See.-ft. 

Feet. 

Sec..ft. 

II  Feet. 

See.-fl. 

. Feet. 

Sec.-ft. 

1. 10 

«7 

l.i« 

140 

2. 10 

310 

2.m 
II  Z70 

670 

[[  3.10 

1.200  1 

1.20 

77 

1.70 

163 

2.20 

370 

760 

1 3.20 

I..320  : 

1.30 

89 

• 1.80 

190 

2.30 

430 

! 2.80 

8t0 

3.30 

1,450 

1.40 

104 

1.90 

220 

2. 40 

.500 

2.90 

970 

1.50 

120 

2.00 

260 

1 2..50 

.580 

1 3.00 

1,080 

Note. — The  at>ovo  table  is  upplicalde  only  for  optm-ohannei  conditions.  It  is  tiased  on  3 discharge 
measurements  made  during  IflCNJ. 

Monthly  discharge  of  Stillwater  Hirer  near  Kalispeii,  Mont.,  for  1906. 


Month. 


Discharge  in  second-feet. 

I Maximum. I Minimum.  I Mean. 


Total  in 
acre-ft'ct . 


September  2.V30. 

October 

NovemU'r 

D<vcinl»er 


The  periotl . 


500  ' 

140 

274  1 

3,2U) 

382  i 

72 

178  ■ 

10.900 

1,380 

95 

410 

24,  4(W 

658 

13(3 

327, 

20, 100 

1 58.660 

I 


Note.— V’alues  are  rated  as  follows:  September,  October,  and  December,  good;  Novenilwr,  fair. 
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WHITEFI8H  RIVER  NEAR  KAUSPELL,  MONT. 

Whitefish  River  rises  in  the  central  part  of  Flathead  County  and 
flows  south  into  Stillwater  River  above  the  gaging  station  on  that 
stream. 

The  gaging  station  was  established  September  24,  1906.  It  is 
located  at  the  Tetrault  wagon  bridge  10  miles  from  Kalispcll  and  6 
miles  from  Columbia  Falls.  There  is  a dam  at  the  outlet  of  the  lake 
which  feeds  the  river,  and  consequently  the  flow  is  wholly  controlled. 

The  channel  is  straight  ftir  500  feet  above,  and  200  feet  below  the 
station.  The  banks  are  high  and  are  not  likely  to  overflow.  The 
bed  of  the  stream  is  composed  of  gravel  and  is  jiermanent.  There  is 
one  channel  at  all  stages. 

Discharge  measurements  are  made  from  the  wagon  bridge  or  may 
be  made  by  wading  at  low  stage. 

The  gage,  which  is  read  daily  by  F.  R.  Miles,  is  a .‘staff  fastened  to 
timber  abutment  200  feet  upstream  from  the  bridge,  on  the  left 
bank.  The  bench  mark  is  a black  paint  spot  on  a bowlder  on  the 
right  bank,  near  the  water’s  edge  and  directly  downstream  from  old 
timber  abutment;  it  is  marked  “U.  S.  G.  S.  B.  M.”;  elevation,  3.02 
feet  above  the  gage  datum. 


IHickarye  mtaanremetUs  of  Whitefsh  River  near  Knlispell,  Moni.y  in  2906. 


Date. 

llytirogmpbrr. 

; Width.; 

1 Area  ot 
1 acetion. 

(iHW  ! 

height. 

Dis- 

charge. 

S<*ptember  24  a. 
i >oto1)er  22  A, .. 
Novomljer  22^.] 

1 

Wade  ami  FolUnsluH* 

Follansbeo  and  Richards 

I U.  RIchiinis 

1 

‘ 2>et.  ■ 

lOtl 

2f.  j 

1 Sq.ft. 

W.  7 
I 19. 1 

' 2&0 

1 

2-\ft. 

1 2.28 

1.35 
1 1.70 

Sec.-ft. 

126 

14.8 

15-9 

o Madf  at  brirlge. 

Mad*^  hy  ading. 

Daily  yaye  heiyht,  in  feel,  of  Whitejish  River  near  Kalixjiell.  Mont.,  for  2906. 


Day. 

Nov. 

Doc. 

Day. 

Nov. 

Dec.  1 

Day. 

Nov. 

Dre. 

Day. 

Nov. 

Dec. 

2.»5 

R . 

1 

1.6  ' 

17 

2 0 

2e... 

2.5 

2 95 

‘ 11 

1.  4 

18 

2 0 

25 

.... 

2.6 

2.0 

12 

1 4 

19 

2.2 

26 

2 6 

2 H5 

13 

1 4 



20 

2.3 

27 

2.8 

5 

2 8 

14 

1 4 

' 

21 

2 4 

. 

28 

3.0 

2.65 

15 

1.6 

1 

22 

2.  4 

29 

3 0 

7 



1.65 

16 

. 1-9 



23 

2 4 

30.... 

3.0 

CUOW  CREEK  NEAR  RONAN.  MONT. 


Crow  Creek  rises  on  the  western  slope  of  the  Mission  Range  and 
flows  westward  across  the  Flathead  Reservation,  emptying  into  Clark 
Fork. 

The  gaging  station  was  established  September  21,  1906.  It  is 
located  at  the  liighway  bridge  on  the  stage  road  from  St.  Ignatius 
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to  Ronan,  4 miles  south  of  Honan.  The  station  is  several  miles 
below  the  canyon. 

Tlie  channel  curves  sharply  to  the  ri^ht  immediately  above  the 
station,  hut  is  straight  for  200  feet  below.  Tlie  hanks  slope  back 
gradually  from  the  water's  edge.  At  all  stages  except  extreme  flood 
the  water  will  all  pass  beneath  the  bridge.  The  current  is  sluggish. 
The  bed  of  the  stream  is  composed  of  fine  gravel. 

Di.scharge  measurements  are  made  by  wading  at  a section  either 
above  or  below  the  bridge.  At  high  stages  measurements  may  he 
made  at  the  bridge. 

The  gage,  which  is  read  morning  and  evening  by  Mrs.  Alphonsine 
^^cInt^TO,  is  a staff  fastened  to  the  upstream  end  of  the  bridge  pier. 
The  bench  mark  is  a spike  driven  horizontally  2 feet  above  the  ground, 
in  the  northeast  corner  of  a log  building,  .50  feet  downstream  from 
the  gage,  on  the  left  bank;  elevation,  10  feet  above  the  datum  of 
the  gage. 

Ditchar^e  miosuremeiUs  of  Ctow  Creek  near  Ronan,  MonJ.,  in  J906. 


1 

Date. 

[ : 

IIydrograph«*r. 

1 

Width. 

Area  of  j 
section. 

Di*- 

chaigp 

8optcmU'r  20«. 
OclolM>r  isft  . . . 
Novcmlwr  lO'*. 

1 

Wade  nnd  FoUanstw 

FolInn.HlH'c  and  Hiebards 

U.  Hichardi 

1 

Feet. 

33 

28 

2H 

1 

■ ' 

28.9  ' 
39.0 

' Feet. 
1.00  1 
1.15! 
1.86 

Sec.-ft. 
24.9 
! 35-7 

715 

s Mftdo  At  Itrid^.  ^ Made  by  wadirift. 


Daily  gaye  height,  tn feet,  of  Crow  Creek  River  near  Ronan.  Mont.,  for  190$. 


I>«y.  Scpt.l  Oct, 

'nov. 

i| 

T>«*c.  ,j 

Day. 

Sept. 

Oct.  Nov. 

Dec. 

[ 

Day. 

Sept. 

Oct. 

Not. 

D«c. 

1 0. 9 

f 1,0 

1.25 

12 

1 

1.0  < 1.3 

1.0 

22 

1.0 

1.0 

t5 

U 

2 .9 

10 

1.2 

13 

l.a5  ' 1.6 

1.0 

; 23 

.9S 

1.0 

1.45 

1.05 

1.15 
1 15 

H 

1.0  1.8 

1.05 

24 

.9 

LD 

1.4 

15 

1. 15 

1 *>»; 

.0 

1.0 

t 4 

A 1,0 

10 

1. 15 

16 

, 

1.1  2.95 

1.05 

26 

.9 

1. 15 

L2S 

L6 

6 1.0 

i.n 

1. 

17  

1. 15  2.2 

1.0 

1 27 

.9 

1.3 

1-1 

1.4 

7 1.0 

10 

1.05 

IS 

1.2  i 2.0 

1.0 

28 

1.0 

1.3 

1.2 

i.» 

8 l.O 

i 1.3 

1. 

11..,,:.: 

l.l  1 1.9 

1.0 

1 29 

.»s 

1.2 

1.2 

L3 

21)  . 

1 05  18 

1.0 

i 30 

.9 

1. 1 

1.2 

ts 

10 1.0 

' 1.3 

10 

21 

1 n 

1.0  1.6 

1.0 

31 

1.1 

1.2 

H 1 1.0 

1 13 

I.n 

1 

i 

1 

Rating  table  for  Crow  ('reek  7ienr  Ronan.  Mont.,  for  190$. 


Oagi* 

height. 

Diti- 

t'hurgo. 

' Oagp 
hfighl. 

Dis- 

charge. 

height. 

Dis- 

charge. 

height. 

Dis- 

charge. 

1! 

li 

<5  age 
height. 

Dis- 

charge. 

Fret. 

Sec.’ft. 

Feet. 

Sec.-ft. 

— 

* Feet. 

Sec.-ft. 

Feel. 

Sec.-ft. 

'm 

ll 

1' 

Feet. 

See.-/t. 

0.90 

22 

1.40 

48 

1.80 

71 

2.20 

96 

2.60 

126 

1.00 

27 

1.  .W 

53 

1.00 

76 

2.30 

103 

ll 

2.70 

134 

1.10 

32 

1.60 

.50 

2.00 

S2 

, 2.40 

no 

iso 

143 

1.20 

37 

1.70 

(Vi 

2. 10 

89 

' 2.M 

118 

i) 

2.00 

152 

J.30 

42 

1 

Note.— Tho  abovti  applicable  only  for  opt'n-cbanncl  conditiona.  It  is  based  on  3 dlscharp 

moiisurcmeuts  made  during  \90r>  and  U not  well  dofintMl. 
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Monthly  discharge  of  Crow  Creek  near  Roman.  Mont.,  for  1906. 


Uonth. 

Dlecharge  in  secon<l*feet. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

September  21-dO 

Z7 

22 

23.9 

474 

October 

42 

22 

29.9 

1.840 

156 

27 

61.5 

3.060 

December 

50 

27 

34.2 

2,100 

7,470 

Note.— Values  are  only  approximate  on  aecount  of  the  rmall  numlaT  of  m«OKUiemente. 


MISSION  CREEK  NEAR  ST.  IGNATIUS,  MONT. 

Mission  Creek  rises  on  the  western  slope  of  the  Mission  Range  and 
flows  across  the  Flathead  Reservation  into  Clark  Fork. 

The  stat  ion  was  established  September  21,1 906.  It  is  located  oppo- 
site the  home  of  A.  A.  Booke,  1 mile  dowmstream  from  St.  Ignatius. 
There  are  a few  small  ditches  diverting  water  above  the  gage. 

The  channel  curves  both  above  and  below  the  station.  Tlie  right 
bank  is  low  and  liable  to  overflow;  the  left  is  high  and  will  not  over- 
flow. The  current  is  swift.  The  bed  is  composed  of  gravel  and  is 
permanent.  There  is  one  channel  at  all  stages. 

Discharge  measurements  are  made  from  the  footbridge  to  which 
the  staff  gage  is  attached.  The  gage,  which  is  6 or  8 miles  below  the 
canyon,  is  read  morning  and  evening  by  Mrs.  A.  A.  Booke.  'The  bench 
mark  is  a large  spike  driven  horizontally  in  a pine  tree  27  feet  back 
of  the  gage  on  the  left  bank,  below  a blaze  in  the  tree  and  1 foot  above 
the  ground;  elevation,  7.05  feet  above  the  gage  datum. 


Discharge  measuraiicnls  of  Mission  Creek  near  Rl.  Ignalins,  Mont.,  in  1906. 


Date. 

j Hydrr>graphcr.  1 

, Width.^ 

1 1 

A rea  of 
1 section. 

Gaffe 

heigot. 

Dis- 

charge. 

September  21,..; 

Wade  and  FoUansbee i 

: Ffft.  ; 
1 30 

Fffl.  ! 
0.78  I 

1 M.4 

October  17 i 

Foilansbee  and  Rlchanlt* . 

' 29 

25.9  1 

.76  1 

56.5 

November  19.. 

R.  Richards 

28 

1 

21.5 

1 -06  1 

1 46.5 

Daily  gage  height,  in  feet,  of  Mission  Creek  near  St.  Ignatius,  Mont.,  for  1906. 


Day. 

Bept. 

Oct. 

Nov. 

Dec. 

Day. 

Sept.  Oct. 

Nov. 

Dec. 

Day. 

Sc^pt. 

Oct. 

Nov. 

Dec. 

1.  . 

0.7 

0. 5 

12 

' n.7 

0. 65 

0.65 

23 

0.75 

0.65 

0.85 

a 55 

2 

.7 

.7 

.55 

1.3 

. 55 

24 

.75 

.65 

.6 

55 

3 

,7 

.7 

.55 

14 

. 7 

.75 

.55 

! 25 

.0 

.6 

4 

.7 

.7 

.55 

15 

7 

.82 

.55 



.7 

.68 

.6 

.6 

5 

.7 

.7 

.65 

16 

7 

.82 

.5.5 

27 

.72 

.6 

.6 

6 

.7 

.68 

.55 

17 

TO 

,TZ 

. 55 

28 

.7.5 

.58 

.6 

7 

.7 

.75 

.55 

18 

?i 

.55 

29 

.7 

.75 

.55 

6 

8 

.7 

.7 

.55 

19 

7*> 

.65 

..55 

.30 

.7 

.52 

.55 

9 

.75 

.7 

.55 

20 

.7 

.7 

..56 

31 

.55 

10 

.7 

.65 

.55 

21 

0. 8 , .7 

.M 

.55 

11 

.7 

.65 

.55 

22 

.8  .7 

.65 

.55 

8078 — IBB  H14 — 0* 3 
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Hating  table  for  Mission  Creek  near  St.  IgnaUtu,  kfont.^/or  ]906. 


0am 

heignt. 

Dis- 

charge. 

1 Gage  1 
height. ' 

Dis-  ' 
charge. 

Cage  1 Di»- 
beJgnt.  ^ charge.  < 

Gam 
height. , 

Dis- 

charge. 

Gam 

height. 

Die-  I 

charge,  j 

Feet. 

Q.S0 

Sec.-/t. 
^ ) 

Feet. 

0.60 

See.^. 

1 

Feet.  ! Sec.^t.  \ 
0.70  j 60  1 

Feet. 

0.S0 

Sec.^. 

Feet. 

0.90 

Sec.-/t.  : 
1 85  1 

Note.— Th«  above  table  \a  i^pUcable  oaly  for  own>channel  conditions.  It  la  baaed  on  3 dtacharpe 
roeaau rementa  made  during  1906  and  la  not  well  defined. 


Monthly  ditcharge  of  Miuion  Creek  near  St.  Ignatixu.  Mont. ^ for  1906. 


Month.  ^ 

1 Discharge  in  second-feet.  , 

Total  iQ 

Maximum. 

Minimum. 

Mean. 

acre'lwt. 

1 66 

.W 

64.4 

1,QHD 

1 47 

45 

.60.5 

3,110 

69 

34 

48.1 

2.san 

1 ^ 

33 

36.5  1 

1 2.2« 

1 

1 

1 

Note. —Values  are  only  fair  on  account  of  the  amall  number  of  roeaauremeota. 


mST  CREEK  NEAR  ST.  IGNATIUS,  MONT. 

Post  Creek  rises  on  the  western  slope  of  the  Mission  Range  and 
flows  across  Flathead  Reservation  into  Mission  Creek,  a tributary  of 
Clark  Fork. 

The  gaging  station  was  established  September  21,  1906.  It  i.s 
located  at  the  upper  highway  bridge,  near  the  home  of  Joseph  Allard, 
10  miles  north  of  St.  Ignatius.  The  station  is  near  the  canyon  and 
only  two  small  ditches  divert  above.  Because  of  the  storage  po.ssi- 
bilities  of  McDonald  Lake,  the  source  of  Post  Creek,  and  also  because 
of  the  land  which  can  bo  reached,  this  station  is  very  important. 

The  channel  is  straight  for  2.5  feet  above  and  100  feet  below  the 
gage.  The  current  is  verj^  swift.  Both  banks  are  wooded  and  \vill 
not  overflow.  The  bed  of  the  stream  is  composed  of  gravel  and  small 
bowlders  and  is  permanent.  There  is  one  channel  at  all  stages. 

Discharge  inea.su rements  are  made  from  the  dowmstream  side  of  the 
higliway  bridge. 

The  gage,  which  is  read  twice  each  day  by  Mrs.  Adaline  Allard, 
is  a staff  fastened  to  the  overhanging  stump  at  the  right  end  of  the 
bridge.  The  bench  mark  is  a headless  spike,  2 feet  above  the  ground, 
in  a blaze  in  a ])ine  tree  2 feet  in  diameter,  45  feet  from  the  left  hank 
and  18  feet  from  tlie  road;  elevation,  8.90  feet  above  the  gage  datum. 

Ditrharyf  meusuremenU  of  Pofl  Creek  near  SI.  lynaliut,  Mont.,  in  1906. 


Date. 

Ifydrographer. 

Width. 

.Area  of 
section. 

Ga^ 

' height. 

1 Dl*- 

' chargf*. 

8<‘ptcmber2l...! 

Feet. 

22 

22 

2.6 

23.4 

29.6 

Feet.  1 

1.50 

1.51 
1.73 

Sec.-ft. 

63.2 

58.8 

7a: 

Noveml>er  19...  I 
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Daily  gage  height,  in  feet,  of  Post  Creek  near  St.  Ignatius,  Mont.,  for  1906. 


l>ay. 

! Sept.' 

Oct. 

Nov. 

1 ; 

Doc.  ^ 

Day. 

Sept. 

1 Oct.  Nov. 

1 

Dtv. 

Day. 

Sept.' 

' 1 

Oct. 

Nov. 

^ Doc. 

1 

1.4  I 

: 1.5  1 

1.4 

, 12 

1 1.5  ' 1.8 

1.3 

22 ' 

1.5  , 

1.4 

1 1 

1.7 

1.3 

2 

i 1.4  : 

1.4  1 

1.4  ■ 

13 

1 1.4  1 1.8 

i 1.3 

t 23 ' 

1.  4 , 

1.4 

1.65  , 

1.3 

3 

1.3 

1.4 

1.3 

14 

01.4  1 1.9  i 

, 1.3 

24 

, 1.5  1 

1.4 

1.55 

1.3 

4 

1 1-4  i 

1 1-4 

1 1.3  1 

i 15 

1 vl.4  2.0 

' 1.3 

25 

1 1.5  . 

1.4 

1.5 

1.3 

5 

1.5 

1.5 

1.3  ' 

16 

al.5  2.0 

1.3  1 

St. 5 

1.4 

1.5 

1.3 

6..,...! 

1 1.4 

1.5 

1.3' 

1 17 

1 1.5  1.9  ' 

i 1-3 

1 27 ' 

' 1.5  1 

1.4 

1.45 

1.3 

7 

: 1.4  1 

' 1.5  1 

1.3  i 

18  . ... 

I 1.5  ’ 1.8  ! 

' 1.3  1 

j 28 1 

1.4 

1.4 

i 1.4 

1.3 

8 

1 1-4 

1 1.6  : 

1.3 

i 19 

1 1.6  1.7 

1.3 

29 

1.4 

1.4 

1.4 

1.3 

9 1 

' 1.4 

1.5  1 

1.3  1 

20 

1.5  1.7  1 

1 1.3 

' 30 

1.4 

1.5 

1.4 

1 1.3 

10 

1 1.4 

1.7  1 

1.3  1 

2! 

1.5 

1.4  1.7  1 

1 1.3  1 

31 

1.5 

1.3 

n 

1 

1 

1 

1 1.4 

1.7  ' 

1.3  i 

i 

1 

: 1 

; 1 

a Int«rpoUtp<]. 


Rating  table  for  Post  Creek  near  St.  Ignatius,  Mont.,  for  1906. 


Gam 

height. 

Di»- 

chargo. 

li 

Dis> 

charge. 

Oage 

height. 

Dia* 

charge. 

Gage 
height . 

Dis- 

charge. 

OagB 

height. 

Dis- 

charge. 

Feet. 

1.30 

1.40 

Sec.-ft. 

50 

54 

Feet. 

1.50 

1.60 

Sec.-ft. 

“ 1 

64  1 

Feet. 

1.70 

1.80 

Sec.-ft. 

m 

75 

Feet. 

1.90 

Sec.-/I.  ' 

■ i 

Feet . 
2.00 

Sec.-ft. 

88 

Note. — The  above  table  is  applicable  only  for  open..cbannel  conditions.  It  is  based  on  3 discharge 
measurements  made  during  1900  and  1s  not  well  defined. 


Monthly  discharge  of  Post  Creek  near  St.  Ignatius,  Mont.,  for  1906. 


Month. 

1 

1 Disc'hargc  in  seoond-feet. 

1 

Total  in 

1 Muxiimim. ; Minimum. 

Mean.  i 

acre-feet. 

September  21-30 

October 

Novemljer 

December 



sssg 

57.0 

56.5 

66.5 
50.3 

! 1. 130 

; 3,410 

' 3,900 

1 3,090 

The  period 

1 

11.530 

Note. — Values  are  only  fair  on  account  of  the  small  numl»er  of  measurements. 


JOCKO  RIVER  AT  RAVAM.I,  MONT. 

Jocko  River  riso.s  in  the  southea.stem  part  of  Flathead  Reservation 
and  flows  northwe.st  into  Clark  Fork. 

The  gaging  .station,  which  was  e.stahlished  October  18,  1906,  is 
located  400  feet  downstream  from  a point  opposite  the  railroad  station 
at  Ravalli. 

The  channel  is  straight  for  several  hundred  feet  above  and  below 
the  gage.  Both  banks  are  sparsely  wooded  and  will  not  overflow 
except  at  very'  high  .stage.  The  current  is  swift,  and  small  rapids 
occur  a short  distance  below  the  gage.  The  bed  of  the  stream  is  com- 
posed of  gravel  and  small  bowlders  and  is  permanent.  There  is  one 
channel  at  all  stages. 

Discharge  measurements  may  be  made  from  the  highway  bridge  1 
mile  upstream,  or  preferably  by  wading  at  or  near  the  gage.  In  high 
water  the  bridge  must  be  used. 
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SURFACE  WATER  SUPPLY,  1906. 


The  gage,  which  is  read  daily  by  H.  F.  Lynn,  the  station  agent,  is 
a staff  fastened  to  an  overhanging  tree  on  the  right  bank.  Tlie  bench 
mark  is  a nail  2 feet  above  the  ground  in  a tree  25  feet  northeast  of 
the  gage;  elevation,  6.80  feet  above  the  datum  of  the  gage. 

DUchanjf  vKosurrmenU  (/  Jocko  River  at  Ravalli,  Mont.,  in  2906. 


D»to.  1 

1 llydrographcr.  | 

Width. 

A rea  of 
acctioc. 

height.  1 

1 Di*- 
ebatgr. 

Oclolicr  18«> 1 

FoU&nsbcu  and  Richardn 

Feet. 

46 

Sq.ft. 

1 80 

Feet. 
1.69  1 

See.^. 

IX 

Novnnber20*.  .| 

K.  Kichards 

67 

1 

1 120 

2.u| 

3H 

» Measured  at  tiridge.  ^ Measured  by  wading  at  gage. 


Daily  gage  height,  in jeel,  of  Jocko  River  at  Ravalli,  Mont., /or  1906. 


1 

Day.  Oct. 

Not. 

Dec. 

D.y. 

Oct. 

Nov. 

D«!.  i 

Day. 

Oct. 

Not. 

Dec. 

, 1 

1.75 



12 

1.8 

1.85  1 

22 

1.65 

1.86 

1.8 

2 j 

1.75 

1.8 

IZ 

2.1 

L.8 

23 

1.66 

1.86 

LS 

3.  

1.7 

1.8 

14 

2. 15 

1.8 

24 

1.66 

1.85 

L8 

4 ... 

1.7 

1.8 

15 

2.75 

1.8 

25 

1.65 

1.85 

1.8 

5.  .. 

1.7 

1.8 

16 

2.7 

1.8  ' 

28 

2.0 

1.85 

l.S 

1.7 

1.8 

17 

2.5 

1.8  ' 

27 

2.1 

1.8 

1.9 

7 

1.7 

l.W 

IS 

1.65 

2.3 

1.8 

28 

1.96 

1.8 

1.9 

8.  . ... 

1.85 

1.8 

19 

1.65 

2. 1 

1.75  , 

29 

1.9 

1.8 

l.» 

9-  .... 

1.8 

1.8 

20.  .• 

1.65 

1.95 

1.8 

30 

1.8 

1.8 

10.  

1-8 

1.8 

21 

1.65 

1.9 

L8 

31 

1.8 

•• 

l.S 



1.85 



MISCELLANEOUS  MEASUREMENTS. 

The  following  mi.scellaneous  measurements  were  made  in  Clark 
Fork  drainage  basin  in  1906: 


MiiCi  tlaiwoua  mraturemenU  in  Clark  Fork  drainage  basin. 


Date. 

Stream.  ' 

Locality. 

Width. 

Area  of 
aection.j 

Gage  1 
hei^t. 

Dift- 

charge. 

Scptemlier  20. . 
8optomt»er  25.  J 

Mud  Creek 

South  Fork  of  Flat- 
head  River.  1 

1 

Higbwav  bridge  near  Ro- 
nan,  ^ont. 

Columbia  Falla.  Mont 

Feet. 

8 

195 

Sq.ft. 

4.5 

312 

Feet.  1 
1.51  1 

Sec.-ft. 

2.55 

1 649 

8POKAXE  KIVEK  DICVIKAGE  BASIN. 

DESCRIPTION'  OF  BASIN. 

Spokane  River  has  its  source  in  Lake  Coeur  d’Alene,  Idaho,  flows 
westward  through  Washington  for  about  120  miles,  and  empties  into 
Columbia  River.  Its  drainage  area  consists  of  rough  mountainous 
land,  more  or  less  timbered,  interspersed  here  and  there  with  valleys 
or  level  table-lands  of  tillable  areas. 

The  rainfall  in  this  basin  is  approximately  20  inches  per  annum, 
and  the  region  is  semiarid.  The  principal  tributary  streams  are  Hang- 
man Creek,  Little  Spokane,  and  Chamokane  rivers. 
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The  waters  of  the  streams  are  largely  used  for  irrigation,  power,  ' 
and  municipal  water  supply.  The  city  of  Spokane  is  furnished  with 
an  abundance  of  electric  power  from  plants  at  Spokane,  Wash.,  and 
Post  Falls,  Idaho.  The  waters  of  Little  Spokane  River  are  in  great 
demand  for  irrigation  development. 

SPOK^VNE  RIVER  AT  SPOKANE,  WASH. 

This  gaging  station  was  originallj'  establi.shed  October  17,  1896,  on 
the  Oregon  Railroad  and  Navigation  Com()any’s  wooden  bridge.,  about 
1 mile  above  the  falls,  where  discharge  measurements  and  gage  read- 
ings were  taken  until  July  8,  1903,  the  gage  datum  being  1,880  feet 
above  sea  level  by  city  datum  and  l,86.'i  feet  by  Govemment  datum. 

March  30,  1904,  a cable  station  was  established  about  one-half  mile- 
above  the  Mission  Street  Bridge,  or  1 mile  above  the  former  station 
at  the  Oregon  Railroad  and  Navigation  Company's  bridge.  Tlie 
conditions  at  this  station  and  the  bench  marks  are  described  in  Water- 
Supply  Paper  No.  178,  page  25,  where  are  given  also  references  to 
publications  that  contain  data  for  previous  years. 

The  following  mea.surement  was  made  October  1,  1906: 

Width,  195  left;  area,  1,630  square  feel;  gage  height,  1.28  feet;  diBchaigo,  1,330 
pecond-feet. 


Vailj/  gage  height,  in  feel,  of  Spokane  River  at  Spokane,  Wash.,  for  1906. 


Day. 

Jan. 

Feb. 

Mar.  Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

2. 16 

2.83 

5.40  5.63 

8.91 

6.31 

1 

4. 16 

2. 15 

1.64 

1.40 

1.81 

3.27 

2 

2. 16 

2.96 

5. 38  6. 10 

8.81 

6.37 

4.07  1 

2.10 

1.70 

1..S9 

1.84 

3. 24 

3 

2.14 

3.10 

5.32  6.36 

8.71 

6.41 

3.96  1 

2.09 

1.64 

1.52 

1.90 

3.20 

4 

2. 13 

a 21 

5.24  6.62 

8.60 

6.41 

3.87  ' 

2.14 

1.51 

1.46 

1.67 

3. 15 

5 

2.00 

a32 

5.20  6.77 

8.60 

6.37 

3.81 

1.73 

1.63 

1.49 

1.53 

3.28 

6 

2.03 

150 

5. 12  6. 80 

8.51 

6.31 

3.72  1 

1.8U 

1.59 

1..54 

1.82 

«3.90 

7 

2.26 

3. 49 

5.04  6.90 

8.37 

6.23 

3.66 

1.92 

1.58 

1.60 

1.76 

3.55 

8 

2.17 

a80 

4.9K  7.09 

8.22 

6. 16 

5.59 

1.95 

1.61 

1.35 

1.97 

3.61 

9 

2. 19 

3.79 

4. 9»>  7.  .30 

s.or, 

6. 12 

3.53 : 

2.a'i 

1 SI 

1.55 

2.0) 

3. 74 

10 

2. 17 

174 

4.95  7.55 

7.90 

5.98 

3.38 

1.78 

1.60 

1.47 

2.07 

3.76 

ij  

2.18 

3.75 

4. 93  7. 78 

7.77 

5,92 

3.29 

1 76 

12 

2.19 

3.74 

4.91  7.90 

7.71 

5.82 

3. 16 

1.73 

1 65 

1.51 

1.70 

3.65 

13 

2.21 

3.72 

4.90,  7.97 

7.68 

5.80 

3.06 

1.73 

1.56 

1.45 

1.94 

3.43 

14 

2,22 

3.56 

<.86*  8.00 

7. 60 

6.  73 

2 .06  , 

1. 76 

1.50 

1.56 

1.80 

3.  49 

15 

2. 24 

3.40 

4.83  j 7.93 

7.W 

5.62 

2.92] 

1.80 

1.56 

1.35 

1.90 

3. 46 

le 

2.23 

3.37 

4.82  7.91 

7. 44 

5.  SI 

2.89 

1.84 

1.51 

1.63 

2. 91 

3. 43 

17 

2.2'> 

3.32 

4.70  7.92 

7.32 

5 41 

2.83 

1.91 

1.50 

1.53 

2.67 

3.38 

18 

2.24 

3.34 

4.60  8.02 

7. 18 

5.32 

2.85 

1.  75 

1.58 

1 70 

3.03 

3.44 

19 

2.24 

1.38 

4.  .62  ; 8.  OS 

7.00 

.5.21 

2.65 

1.56 

1.67 

1.65 

0 4.59 

3.38 

20 

2.21 

3.70 

4. 45  8. 11 

6.85 

5.11 

2.73 

1.77 

1.62 

1.71 

3.72 

3. 45 

21 

2.21 

4.11 

4.37  8.31 

6.70 

5 01 

2.58 

1.76 

1.43 

1.70 

4.20 

3. 43 

22 

2.22 

4.47 

4.31  8.33 

6. 55 

4.93 

2.50 

1.95 

1.43 

1 63 

4.56 

a.-w 

23 

2.  24 

4. 74 

4.22  . 8.48 

6.  46 

4.83 

2.47 

1.76 

1.42 

1.6.1 

3.9(J 

3.48 

24 

2.26 

4.97 

4. 18  a 80 

6.35 

4.74 

2.  49 

1.63 

1.40 

1.63 

4 03 

3.51 

25 

2.29 

6.10 

4. 18  9. 18 

6.25 

4.64 

2.38 

1.64 

1.65 

1.68 

4.06 

3.92 

26 

2.36 

5.24 

4. 24  9.  23 

6.02 

4.52 

2.  .34 

1.70 

1.53 

1.60 

4. 07 

4.  20 

27 

2.  47 

5.33 

4.35  9.31 

6.04 

4.45 

2.26  ‘ 

1.63 

1.67 

1.62 

4.tt) 

4.55 

28 

2.62 

5.39 

4. 60  9. 22 

6.03 

i.:v, 

2.26 

1.76 

1.57 

1.81 

4,01 

6. 00 

29 

2. 67 



4.80  9. 11 

5.04 

4.32 

2.18 

1.65 

1.62 

1.54 

l3.91 

5.50 

30 

2.73 

5.03  9.04 

6.00 

4.25 

2.26 

1.68 

1.60 

1.70 

3.81 

5.65 

31 

2.78 

5.30  

6.05 

2.21 

1.60 

1.73 

5.70 



; 

a Bivekwater  due  to  log  jams. 

Note.— 'Th©  rlrcr  at  this  point  docs  not  (roerc  on  account  of  the  underground  flow  of  water  which 
comes  through  the  gravel  above  the  station  and  into  the  river  again. 
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SURFACE  WATER  SUPPLY,  1906. 


Rating  table  for  Spokane  River  at  Spokane,  Wash.,  for  J906. 


Gage 

height. 

Dis-  , 
charge. 

« O ' 

fi| 

Di»- 

cliarge. 

1 Gage 
height. 

Dis- 

charge. 

Gage 

height. 

Dis- 

charge. 

Gage 

height. 

Dis- 

charge. 

Feei. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Stc.-ft. 

* Feet. 

Stc.-fl. 

j Feet. 

Stc.-fl. 

LOO 

1,000 

ZIO 

2,340 

, 3.20 

4,080 

4.60 

6,m 

6.80 

11,340 

1. 10 

1,100 

2.20 

2,490 

' 3.30 

4,250 

4.80 

7,030 

7.00 

11,830 

L20 

1,200 

2,640 

1 3.40 

4,420 

5.00 

7,450 

H.O0 

14,490 

1.30 

1,300 

2. 40 

2.790 

a. 50 

4,600 

[ 5.20 

7,850 

9.00 

17,380 

1.40 

1,410 

2.  .50 

2,040 

3.60 

4,780 

1 5.40 

8,230 

1 10.00 

20.580 

L.T) 

1,520 

2.60 

3, 100 

a 70 

4,960 

5.60 

8,660 

11.00 

23,980 

1.60 

1,640 

2.  70 

3,260 

3.80 

5,140 

5.80 

9,080 

12.00 

27,580 

1.70 

1.760 

2.80 

3,420 

3.90 

6,330 

6. 00 

9..510 

1.80 

1,900 

2.90 

3,. 580 

4.00 

5,520 

6.20 

9,950 

L90 

2,040 

aoo 

3,740 

4.20 

5,900 

6.40 

10,400 

ZOO 

2,190 

3. 10 

3,910 

4.40 

6,280 

6.60 

10,860 

Note. --The  above  tabic  ts  based  on  23  dlsehai^  measurements  made  during  1904-1907  and  la  well 
defined  lietween  gage  heights  1.4  feet  and  12.0  feet. 

Monthly  discharge  of  Spokane  Rinr  at  Spokane^  Wash.,  for  J906. 

[Drainage  area,  4,000  square  miles.] 


Discharge  in  second-feet.  1 Run-off. 

'rys.*Al  I 


Month. 

i 

Maximum. 

Minimum. 

Mean. 

' Total  in 
acre-feet. 

Sec.-ft.  per 
sq.  mile. 

Depth  in 
inches. 

1 

January 

3,390 

2,100 

2,600 

160,000  , 

a650 

0.75 

February ' 

^ 8,230 

3,470 

' 5,320 

' 295,000  1 

1.33 

1.38 

March : 

8,250 

5,860 

7,030 

433,000 

1.76 

Z03 

April 

18,400 

8,720 

14,200 

845,000 

ass 

a96 

May 

17,100 

9,380 

12,800 

787,000  1 

aao 

a 69 

Juno 

10,400 

6,000 

8,440 

502,000  1 

2.11 

2.35 

July ; 

; 5,820 

2,460 

3,790  1 

233,000  1 

' .948 

1.09 

August ' 

! 2,420 

' 1,590 

1,920  : 

118,000 

.480 

.55 

Scptcmtier ' 

1,970 

1,410 

1,610  1 

95,800  : 

.402 

.45 

Octolior 

1 1,910 

1,360 

, 1,620  1 

1 99,600  i 

i .405 

.47 

Novemlier ' 

6,640 

1,560 

> 3,600  , 

214.000 

.900 

1.00 

December 1 

1 8,870  1 

4,000 

5,210  1 

320,000  , 

1.30 

1.50 

The  year 

16,400 

1,360 

5,680 

4,100,000 

1 1.42 

19.22 

Note.— Values  are  rated  as  excellent. 


MISCELLANEOUS  MEASUREMENTS. 

The  following  miscellaneous  measurements  were  made  in  Spokane 
Rh’^er  drainage  ba.sin  in  1906: 

Spokane  River. — A measurement  was  made  at  low  water  October 
1,  1906,  at  Spokane  Bridge,  near  the  Idaho-Washington  State  line. 

Width,  Hi3  feet;  area.  778  square  feet;  discharge,  803  second-feet. 

A measurement  was  made  at  medium  .stage  November  12,  1906, 
in  .sec.  24,  T.  27  N.,  R.  39  E. 

Width,  154  feet;  area.  7(i0  .square  feet;  discharge,  2.500  second-feet. 

OKANOGAN  UIVEll  DRAINAGE  BASIN. 

DESCRIPTION  OF  BASIN. 

Okanogan  River  rises  in  Okanogan  Lake,  in  British  Columbia,  and 
flows  southward,  entering  Columbia  River  near  Brewster,  Wash. 
Its  course  in  Canada  lies  through  a series  of  narrow  lakes.  The 
drainage  area  is  comparatively  rough  and  mountainous,  and  is  tim- 
bered except  along  the  river.  The  rainfall  is  approximately  20  inches 
per  annum.  The  jirincipal  tributaries  in  the  United  States  are  Sim- 
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ilkameen  and  Conconully  rivers  and  Antwine,  Bonaparte,  Salmon, 
and  Johnson  creeks. 

Tlie  main  stream  is  navigable  from  Brewster  to  Riverside  except 
during  low-water  periods,  while  the  tributaries  are  used  largely  for 
irrigation. 

SALMON  CREEK  NEAR  MAUJTT,  WASH. 

This  station  was  established  April  11,  1903.  It  is  located  opposite 
K.  D.  Jones’s  house,  on  the  county  road  halfway  between  Malott 
and  Conconully,  Okanogan  C<)unty.  It  is  reached  by  way  of  the 
Great  Northern  Railway  to  Wenache,  thence  by  way  of  the  Colum- 
bia River  steamers  to  Brewster,  and  by  the  Conconully  stage  from 
Brewster  to  Jones’s  ranch.  The  conditions  at  this  station  and  the 
bench  marks  are  described  in  Water-Supjdy  Paj>er  No.  178,  page  32, 
where  are  given  also  references  to  publications  that  contain  data  for 
previous  years. 

DaHy  gage  height,  in  feel,  of  Salmon  Creek  near  Maloti,  Waeh.,  for  1906. 


D»y. 

Jan. 

Feb. 

Har. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

0.69 

0.75 

0.70 

1.52 

1.42 

Z21 

!.  If. 

0.92 

a49 

0.54 

0.69 

an 

2 

.r« 

.74 

.60 

1.33 

1.38 

2.02 

1.40 

.88 

.46 

.56 

.60 

.69 

3 

.67 

.73 

.68 

1.25 

1.44 

2.00 

1.33 

.83 

.46 

.54 

.71 

.71 

4 

.69 

.70 

.66 

1.29 

1.33 

2.29 

1.20 

.83 

.44 

.54 

.83 

.67 

5 

.70 

.70 

.68 

1.40 

1.25 

2.00 

1.25 

.81 

.44 

.58 

1.00 

.67 

6 

.71 

.69 

.73 

1.50 

1.23 

2.00 

1.23 

.81 

.44 

.54 

.96 

.67 

7 

.70 

.70 

.72 

1.54 

1. 19 

1.96 

1.27 

.79 

.44 

.56 

.83 

.69 

8 

.71 

.6.5 

.74 

1.33 

1.19 

1.83 

1.14 

.75 

.46 

.60 

.76 

.H7 

9 

.7.1 

.65 

.76 

1.25 

1.21 

1.79 

1.12 

.75 

.50 

.56 

.75 

.71 

10 

.70 

.58 

.75 

1.10 

1.21 

1.83 

1.08 

.75 

.50 

.54 

.81 

.73 

11 

.71 

.60 

.70 

1.14 

1.25 

1.06 

.»s 

.71 

.57 

.56 

.79 

.71 

12 

.71 

.58 

.68 

1.11 

1.25 

2. 12 

1.00 

.67 

.54 

.67 

.79 

.67 

13 

.73 

.56 

.70 

1.12 

1.29 

2.02 

.99 

.67 

.58 

.67 

.75 

.69 

14 

.73 

.58 

.73 

1.17 

1.33 

2-00 

.92 

.71 

.60 

.67 

.81 

15 

.70 

.64 

.70 

1.21 

1.77 

1.96 

.90 

.67 

.62 

.69 

1.38 

.67 

16 

.69 

.66 

.70 

1.31 

1.41 

1.83 

.88 

.66 

.64 

.73 

1. 12 

.69 

17 

.67 

.68 

.66 

1.31 

1.29 

1.83 

.83 

.58 

.58 

.67 

.90 

.69 

18 

.67 

.66 

.66 

1.25 

1.27 

1.79 

1.05 

.58 

.67 

.83 

.71 

19 

.00 

.70 

.70 

1.25 

1.2.5 

1.71 

1.00 

.56 

.64 

.83 

.71 

=» 

.70 

.75 

.66 

1.33 

1.31 

1.67 

1.00 

.52 

.58 

.67 

.79 

.73 

21 

.71 

.75 

.70 

1.44 

1.29 

1.62 

1.05 

.54 

.56 

.62 

.83 

.71 

22 

.71 

.87 

.70 

1.56 

1.40 

1.58 

1.35 

.58 

.54 

,67 

.79 

.73 

23 

.73 

.77 

.75 

1.52 

1.46 

1.54 

1.31 

.66 

.54 

.67 

.79 

.73 

24 

.72 

.75 

.83 

1.43 

1.35 

1.52 

1.25 

.58 

.54 

.67 

.75 

.67 

25 

.73 

.73 

.87 

1.29 

1.32 

1.50 

1.12 

,5f. 

.56 

.67 

.77 

.67 

26 

.73 

. 75 

.87 

1.29 

2.42 

1.47 

1.05 

.56 

.54 

.67 

.75 

.54 

27 

.71 

.73 

.85 

1.29 

2.75 

1.58 

1.00 

.54 

.54 

.71 

.75 

.46 

28 

.7^ 

.70 

.83 

1.33 

2.35 

1.71 

1.00 

.54 

.54 

.69 

.75 

.50 

29 

.75 

.82 

1.33 

2. 10 

1.54 

.96 

.52 

.56 

.67 

.75 

.71 

30 

.73 

.86 

1.35 

2.08 

1.46 

.94 

..50 

.54 

.67 

.73 

.67 

31 

.73 

1.42 

2. 12 

.92 

.50 

.67 

.67 



Note.— The  creek  never  freezes  at  the  gage. 


JOHNSON  CREEK  NEAR  RIVERSIDE,  WASH. 

This  station  was  established  May  30,  1903.  The  weir  was 
destroyed  July  30,  1904,  and  the  station  discontinued,  but  it  was 
replaced  April  30,  1905,  and  the  records  resumed.  It  is  located  at 
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SURFACE  WATER  SUI’PLY,  1906. 


Sogle’s  ranch,  on  the  road  from  Riverside  t<j  Conconully,  1 mile 
from  Riverside  and  17  miles  from  Conconully. 

The  rijiht  bank  of  the  stream  i.s  low  for  10  feet  back  from  the 
water’s  edge  and  then  it  rises  more  abmptly.  The  left  bank  is 
steep  and  rocky.  The  bed  of  tbe  creek  is  composed  of  small  gravel. 

The  efiuipment  consists  of  a sharp-crested  weir  with  an  S-foot 
oyx^ning  and  vertical  sides.  Below  the  level  of  the  crest  the  weir 
consists  of  two  2-inch  pine  planks,  12  inches  wide,  securely  spiked 
together.  Above  the  crest  on  each  end  arc  two  planks  12  inches 
wide,  which  form  the  ends  of  the  weir.  The  edges  of  the  crest  and 
ends  are  one-fourth  inch  wide  and  beveled  on  the  downstream  side 
to  an  angle  of  60’’.  The  pool  above  the  weir  is  10  feet  long,  10  to 
15  feet  wide,  and  1 foot  deep  below  the  crest.  The  water  has  a fall 
of  about  1 foot  after  pas.sing  the  weir  and  then  flows  rapidly  away. 

The  depth  of  the  water  on  the  crest  is  determined  by  a hook  gage 
and  vernier  reading  to  thousandths  of  a foot.  The  zero  on  the  gage 
is  O.lO  foot  above  tbe  crest  of  the  weir.  During  1005  and  1906 
the  gage  readings  were  made  once  each  day  by  Mrs.  S.  Sogle.  The 
bench  mark  is  the  toj>  of  the  fence  opposite  the  weir;  elevation, 
12.91  feet  above  zero  of  the  gage  and  1,241.54  feet  above  sea  level. 

A description  of  this  station,  with  discharge  data,  is  contained  in 
'\Vater-Su|)ply  Paj)crs  Xos.  100  and  135,  United  States  Geological 
Sur\ey. 

Daily  dUchargf,  in  S(rorul’/rd,o/  Johtuon  (Week  ot  Rivrrgide,  for  J905-6'. 


Day. 

Jan. 

F*‘b. 

Mar. 

Apr. 

May. 

J unc. 

July. 

.\ug. 

Sept. 

Ocl. 

Nov. 

t^’C. 

1906. 

1 



11.7 

0.3 

10.8 

62 

6 1 

63 

60 

9.5 

'2 

* 

11.6 

6.3 

ia4 

67 

62 

63 

60 

U.3 

3 

11.4 

9.0 

9.9 

63 

64 

7.6 

60 

11.4 

11.1 

ia4 

as 

62 

68 

7.4 

7.9 

11.5 

5 





11.0 

9.1 

ai 

ai 

ai 

6 1 

7.9 

7 9 

ti ! 

ia7 

an 

&8  &0 

69 

67 

7.9 

7 9 

7 ■ 

ia7 

K9 

a5 

68 

69 

9.3 

7.9 

60 

8 



ia6 

a7 

0.5 

66 

60 

6 1 

60 

7.9 

11.1 

a i 

66 

6 4 

64 

7.5 

60 

64 

in 



ia8 

ao 

66 

64 

62 

7.3 

6 1 

65 

11 

10.7 

9.5 

4.6 

6 1 

6 1 

7.2 

6 1 

6 4 

1-2 



9.7 

a3 

61 

68 

61 

7.1 

60 

64 

13 



9.5 

7.6 

60 

68 

63 

69 

61 

64 

14 

. 

6.8 

7. 1 

66 

A« 

65 

68 

63 

60 

t 

ft.  1 

fi.9 

66 

68 

69 

7.8 

63 

69 

in 



1 



7.7 

0.9 

4.6 

ao 

7.0 

7.  4 

6 4 

.. 

17 

1 

0.  a 

6.8 

62 

7.6 

7.4 

6 4 

63 

JH 

6.4 

0.8 

7.6 

6 2 

7.4 

7.5 

6 4 

a: 

19 

6.9 

6.N 

64 

6 I 

7.0 

7.9 

12.5 

9.0 



0.2 

a 7 

60 

68 

7.2 

7.9 

12.1 

68 

21 





a7 

0.0 

63 

66 

7.3 

7.9 

9.7 

a7 

22 

7. 1 

a8 

6 1 

64 

7. 1 

7.9 

68 

60 

23 

9.6 

6.0 

6 1 

64 

6 3 

g-0 

67 

7.6 

24 

9.0 

7.3 

61 

6 6 

63 

ai 

66 

9.0 

25 

7.1 

9.0 

61 

65 

63 

7.9 

a7 

6 4 

26 



& 1 

9.5 

6 1 

60 

7.3 

7.9 

67 

6 4 

27 

7.2 

13.6 

6 4 

67 

12.5 

7.9 

63 

6 1 

26 





7.2 

12.2 

60 

67 

12.3 

7.9 

7.9 

60 

29 

7.1 

11.5 

7.0 

64 

9.1 

60 

7.9 

7.9 

30 

4.6 

10.  g 

66 

67 

ao 

60 

9.2 

7 9 

31 

0.1 

62 

60 

ao 

.»<.  K 
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OKANOGAN  RIVER  DRAINAGE  BASIN.  35 


Daily  discharge,  in  tecond-feet,  of  Johtison  Creek  at  Riverside,  Wash.,  for  1905-6 — Cont’d. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1906. 

- 

1 

4.6 

10.1 

9.6 

12.2 

3.7 

84 

80 

1.0 

85 

4.1 

4.8 

81 

2 

8.3 

9.8 

9.5 

9.8 

83 

89 

82 

1.3 

84 

4.1 

4.9 

83 

3 

8.1 

9.7 

9.5 

9.1 

2.8 

4.8 

2.4 

1.3 

81 

4.2 

81 

54 

4 

7.9 

9.5 

9.6 

88 

2.8 

88 

2.4 

1.0 

80 

4.2 

6.8 

54 

S 

7.9 

9.2 

9.5 

87 

1.8 

81 

1.0 

2.6 

4.3 

51 

86 

6 

7.9 

85 

9.5 

86 

2.1 

88 

80 

1.9 

88 

4.4 

87 

7.3 

7 

6.3 

89 

9.5 

85 

2.3 

8 6 

8 1 

1.3 

2.8 

4.6 

86 

7.1 

8 

8. 1 

85 

9.5 

1.9 

3.0 

4.2 

9 

8.2 

84 

9.2 

84 

2.8 

83 

1.6 

1.4 

81 

4.2 

OO 

80 

10 

7.9 

83 

9.0 

84 

2.7 

4.9 

1.6 

1.3 

51 

4.2 

&g 

85 

11 

14.1 

83 

8 1 

83 

85 

81 

1.5 

1.  4 

S.2 

4.3 

&8 

89 

12 

a4 

82 

7.7 

84 

84 

88 

1.3 

1.4 

84 

4.4 

87 

88 

13 

8.6 

83 

88 

84 

80 

8 4 

1.3 

1.4 

4.6 

4.  4 

80 

86 

14 

a5 

8.1 

83 

84 

2.9 

86 

1.3 

1.9 

4.9 

4.6 

84 

80 

15 

&o 

86 

7.6 

83 

87 

57 

1.3 

1.7 

4.9 

4.  4 

7.3 

5.6 

16 

82 

88 

9.5 

83 

4.5 

88 

1.3 

1.6 

4.4 

4.6 

7.3 

85 

17 

80 

10.4 

8.7 

81 

4.5 

82 

1.4 

1.4 

4.  1 

4.5 

6.  6 

8 7 

18 

81 

12.5 

85 

80 

89 

86 

81 

1.4 

4.  4 

4.4 

6.4 

85 

19 

33.6 

17.5 

82 

80 

3.5 

82 

3.3 

1.7 

4.2 

4.4 

80 

7.9 

20 

10.1 

13.8 

85 

80 

84 

82 

2.4 

1.7 

4.3 

4.5 

8 1 

7.3 

21 

7.6 

15.8 

87 

80 

1.9 

50 

2.2 

1.7 

4.2 

4.6 

0. 1 

7.2 

22 

7.9 

13.2 

88 

7.6 

80 

4.8 

2.8 

82 

4.2 

4.5 

6.2 

7.4 

23 

9.2 

11.3 

8.8 

7.9 

83 

4.7 

87 

86 

4.2 

4.5 

6. 1 

7.3 

24 

10.1 

10.7 

0.2 

7.9 

87 

4.7 

80 

86 

4.4 

4.0 

80 

7.2 

25 

10. 1 

12.2 

9.0 

80 

89 

4.2 

82 

84 

4.4. 

4.6 

80 

7.2 

26 

10.0 

10.8 

8.7 

7.3 

88 

81 

1.5 

52 

4.3 

4.6 

8 1 

7.1 

27 

9.5 

11.3 

87 

7.1 

9.8 

4.3 

1.3 

88 

4.4 

4.6 

88 

7.0 

28 

9.1 

10.1 

8.7 

8 6 

88 

4.3 

1.4 

8 6 

4.1 

4.6 

51 

7.3 

29 

9.2 

87 

57 

7. 1 

85 

1.0 

8 6 

4.1 

4.5 

8 1 

7.3 

30 

9.4 



9.0 

86 

4.9 

82 

1.0 

80 

4.  1 

4.8 

80 

7.1 

31 

9.6 

180 

86 

1.4 

82 

4,7 

3.  4 

Note.— Theflo  cHscharges  were  obtained  from  the  Cippolettl  wolr  formula,  using  the  g«go  hoights  cor- 
rected to  give  the  head  on  cre^t  of  weir. 


Monthly  ditchargr  of  Johnson  Creek  at  Rhersidef  Wash. ^ for  1905--C. 

[Drainage  area,  60  square  miles.] 


Month. 

j Discharge  in  sccond-fect. 

Total  In  j 
acro-fi^t. 

j Kun-off. 

Maximum. 

^ Minimum. 

1 Moan. 

Sec.-ft.  per 
sq.  mile.  , 

Depth  in 
^ inches. 

1905. 



June 

July 

A uguat 

September 

October...* 

November 

December ' 

11.7 
13.6 

10.8 
87  i 

12.5  1 
9.3  1 

12.6  1 
11.5  1 

4.0 
8 3 
4.0 
84 
88 
6.8  1 
7.9  1 
7.6 

8(>4 
8 36 
8 43  , 
899 
7. 19  1 
7.81 
8.56 
I 865 

531  1 
49T 
395 
368  1 
428 
480 
£09  1 

532  1 

0. 131 
.127 
.097 
.091 
.109 
.118 
.130 
.131 

1 

! 0.15 

1 .H 

.a 

1 .10 

i .12 

! .14 

: .14 

! .15 

3.740 

1906. 

January 

83.6 

4.6 

9.  44 

580 

.143 

.10 

February 

17.5 

51 

10.4 

578 

.158 

.16 

March 

13.0 

7.6 

9.02 

585 

.137 

.10 

April 

12.2 

86  1 

K 16 

48»> 

.124 

. 14 

9.8 

i.g  1 

888 

239 

.059 

.07 

June 

88 

81 

8 18 

30S 

.078 

1 .09 

July 

83 

1.0 

2.12 

130 

1 .032 

.04 

August 

88 

1.0 

1.88 

116 

1 ,028 

' .03 

September 

4.0 

2.6 

8 84 

228 

i .058 

; .06 

October 

4 8 

11 1 

4.44 

273 

.067 

.08 

November 

a 4 

4.8  1 

8 22 

370 

[ .094 

.10 

December 

85 

3.4  1 

878 

417 

,103 

1 .12 

The  year 

386 

1.0, 

i 895  i 

i 

4,280 

1 .090 

1.21 

Non.— ValUM  for  1006-6  are  excdlent. 
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SUBFACE  WATER  SUPPLY,  1906. 

MKTIlOW  niVKU  DRAINAGE  BASIN. 

METIIOW  RIVER  AT  PATEROS,  WASH. 

Methow  River  heads  on  the  eastern  slope  of  the  Cascade  Range 
in  northern  Washington  and  flows  southeast  into  the  Columbia 
River.  Its  drainage  area  throughout  is  mountainous  and  heavily 
timbered.  The  rainfall  varies  from  40  inches  at  the  headwaters  to 
20  inches  near  the  mouth  of  the  stream.  The  waters  of  the  smaller 
tributaries  are  largely  used  for  irrigation. 

Tliis  station  was  originally  established  May  3,  1903,  on  a highway 
bridge  about  1,000  feet  above  the  mouth  of  the  river;  the  first  two 
measurements  were  taken  from  this  bridge.  During  the  summer 
of  1903  the  bridge  was  washed  away,  and  a temporary  bridge  400 
feet  farther  downstream  was  used  in  making  the  measurement  of 
March  20,  1904.  During  the  spring  of  1904  this  bridge  also  was 
abandoned  because  of  its  temporary  nature  and  the  poor  section 
at  this  point,  and  a cable  station  was  established  about  a mile  above 
the  mouth  of  the  river.  The  conditions  at  this  station  and  the 
bench  marks  are  described  in  Water-Supply  Paper  No.  178,  page  35, 
where  are  given  also  references  to  publications  that  contain  data 
for  previous  years. 

The  following  measurement  was  made  December  29,  1906.  There 
was  a narrow  strip  of  ice  on  each  bank. 

Width,  154  feet;  art*a,  342  feet;  gage  height,  4.12  feet;  discharge,  489  seoond-fe<*t. 

Daily  gay*'  fuight,  in  feet,  of  Methow  River  at  Pateros^  Wash. ^ for  190$. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

M«y. 

June. 

July. 

.Aug. 

Sept. 

Oct. 

Nov. 

Doc. 

1 

3.9 

3.9 

3.9 

4.55 

7.35 

&3 

a4 

4.65 

415 

iO 

4 45 

435 

2 

3.9 

3.9 

3.9 

4.55 

7.6 

H.3 

as 

4.6 

4 15 

40 

44 

435 

3 

a9 

3.9 

3.95 

4.55 

7.8 

8.3 

6.6 

4.55 

41 

40 

44 

435 

4 

a 4.1 

3.9 

3.95 

4. 65 

7.6 

9.5 

6.7 

4.55 

4.1 

40 

445 

435 

i 

4.1 

3.9 

3.95 

4.8 

7.2 

a5 

0 75 

4.55 

405 

40 

445 

435 

6 

4.1 

3.9 

3.95 

5.2 

7.0 

a2 

a as 

4.55 

405 

40 

445 

A3S 

7 

4.1 

3.8 

a 95 

5.7 

6.95 

7.8 

7.0 

4.45 

405 

a95 

44 

435 

8....::;::;:;:;; 

3.95 

3.8 

a 95 

5.8 

7.0 

7.5 

06 

4.45 

405 

3.95 

445 

435 

9 

3.95 

3.8 

4.0 

5. 65 

7.1 

7.0 

6.4 

4.45 

4J» 

3.95 

44 

435 

10 

3.95 

3.8 

4.0 

5.5 

7.2 

7.3 

025 

4.45 

41 

a95 

445 

435 

11 

3.or> 

3.9 

4.0 

5.4 

7.75 

7.3 

a 15 

4.4 

4.1 

a95 

465 

435 

12 

4.0, 

4.0 

3.9 

5.3 

7.8 

A3 

ao 

4.4 

41 

095 

4 65 

4 0^ 

13 

4. 15 

4.0 

a9 

5.2 

7.8 

ao 

095 

4.4 

41 

095 

465 

435 

H 

4.45 

3.95 

a9 

5.2 

7.1 

7.6 

5.8 

4.4 

41 

095 

47 

40 

15 

4.1 

a95 

a95 

5.3 

7.3 

7.2 

5.  r 

4.4 

41 

40 

03 

425 

16 

4.1 

3.95 

a95 

5.5 

7.0 

7.4 

5.6 

4.4 

41 

405 

a 15 

425 

17 

4.1 

3.95 

3.95 

5.5 

6.9 

7.1 

5.5 

4.35 

41 

405 

49 

435 

18 

4.1 

4.0 

3.95 

5.6 

6.7 

A8 

5.4 

4.3 

41 

405 

48 

42 

19 

4.1 

4.0 

a 95 

5.7 

6. 65 

a 75 

5.35 

425 

41 

405 

47 

415 

20 

4. 1 

4.05 

a95 

5.7 

6.6 

9.7 

5.25 

4.  29 

41 

405 

465 

415 

21 

4. 1 

4.0 

a 95 

6.1 

6.6 

6.7 

5.2 

4.2 

405 

40 

46 

42 

22 

4.1 

3.95 

3.95 

6.8 

6.6 

&65 

5.15 

425 

405 

40 

455 

42 

■it 

4.2 

3.95 

a 95 

7.0 

6.65 

ac 

5.05 

4 26 

405 

40 

45 

43 

24 

4.25 

3.95 

4.0 

6.8 

6.75 

6.55 

5.0 

425 

405 

40 

45 

42 

25 

4.15 

3.95 

4.05 

6.5 

6.75 

a 75 

4.95 

425 

405 

40 

45 

42 

26 

4. 15 

3.95 

4.05 

(1.3 

10.5 

7.25 

4.9 

425 

405 

095 

445 

40 

4 15 

4. 1 

6.3 

10.5 

7.4 

4.85 

42 

4 05 

46 

445 

405 

28 

4.1 

3.95 

4.15 

6.35 

9.2 

7.4 

4.8 

42 

405 

455 

44 

406 

29 

4.0 

4.15 

6.;i5 

9.0 

7.0 

4.8 

415 

40 

455 

435 

4 1 

30 

3.9 

4.25 

6.9.5 

&7 

ao 

4.75 

4 15 

40 

45 

435 

4 15 

31 

ao 

4.5 

a4 

4.7 

415 

45 

415 

o Ice  forming  along  banks,  narrowing  channal. 
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Rating  table  for  Methow  River  at  Pateros,  \\'a»h.,for  1906. 


height. 

DIa- 

charge. 

Qage 

height. 

Dis-  , 
charge. 

H 

Q3  « 

Dis- 

charge. 

a«ge 

hel^t. 

Dis- 

charge. 

1 0«ge 
belj^t. 

Dis- 

charge. 

Feet. 

3.80 

Scc^i. 

Feet. 

4.x 

SecMt. 

002 

Feet. 

5.x 

Feet. 

6.x 

Sec.’ft. 

3.SX 

Feet. 

8.x 

Sec.’/t. 
7, OX 

3.90 

4X 

4.W 

664  1 

5.x 

2. 128 

6.x 

3,738 

8.x 

7,506 

4.00 

450 

&X 

1,072 

6.x 

2,272 

7.x 

3.  OX 

O.X 

7.0X 

4.10 

486 

5.10 

\.m 

6.10 

2,4X 

7.x 

4,X4 

O.X 

8,356 

4.x 

528 

5.x 

1,266 

6.x 

2,572 

7.40 

4,676 

0.40 

8,785 

4.x 

576 

5.x 

l,it72 

6.x 

2,7X 

1 7.x 

5,066 

O.X 

9,215 

4.40 

6X 

5.40 

1,484 

6.x 

2,884 

1 7.x 

5,4X 

O.X 

0,646 

4.x 

eoo 

&X 

1,002 

6.x 

3, OX 

&X 

5,800 

10.  X 

10,  OX 

4.x 

7X 

5.x 

1,724 

&X 

3.216 

8.x 

6,264 

4.70 

826 

5.70 

1,854 

C.  70 

3,386 

8.40 

6,674 

Note. — The  above  table  is  applicable  only  for  open-channel  conditions.  It  Is  baaed  on  discharge 
measuiementa  made  during  190^1906  and  is  well  donned. 


Monthly  diteharge  of  Methow  River  at  Pateros,  Wash.,  for  1906. 
IDrainage  area,  1,710  square  miles.] 


Discbaige  in  second-feet. 

liiin-off. 

Month. 

Maximum. 

Mini  mam.  | 

Mean. 

8ec-ft.  per  • 
sq.  mile. 

Depth  in 
Inches. 

January 

6X  1 

1 420 

478 

29,400 

0.28 

0.32 

February 

m 

400 

m 

x,xo 

.25 

.X 

March 

(2)0 

! 1 

455  1 

28,  UX 

.27 

.31 

April... , 

3.0X  1 

723 

1,070  ' 

117.0X 

1.15 

1.2K 

Miy 

11, XO 

3,2X 

5,040 

310,  OX 

2.x 

3.40 

Juno 

0,0X 

3.  IX 

4,770 

284.  OX 

179 

3.11 

July 

3,020 

826 

1.9X 

122.  fX 

1. 10 

1.34 



701 

1 S07 

613  ' 

37, 7X 

.X 

.42 

SepUMiiher 

507 

; 450 

564 

33,600 

.33 

1 -37 

Octoix'r 

756 

1 435 

1 ^ 1 

x.ato 

.X 

.33 



1.370 

X3 

1 70  ' 

44,ano 

.44 

, 49 

De<.*t*fril»er 

m 

! 450 

540 

1 

.32 

1 ,37 

The  year 

11.200 

1 4fl0 

1,510  ' 

1,0X,X0 

1 .88 

1 12.00 

Note. — Values  are  good. 


CHEIaAN  RIVER  DRAINAGE  BASIN. 

Chelan  River  forms  the  outlet  of  Lake  Chelan,  a long,  narrow  lake 
fed  at  the  upper  end  by  Stehekin  River,  which  drains  a portion  of 
the  eastern  slopes  of  the  Cascades.  The  tributaries  of  this  lake 
drain  a rough,  mountainous  area,  quite  heavily  timbered.  The 
lower  end  of  the  lake  is  380  feet  above  Columbia  River,  to  which 
it  is  joined  by  Chelan  River,  about  4 miles  in  length.  The  water 
supply  of  this  stream  is  particularly  valuable  for  future  power 
development. 

CHELAN  RIVER  AT  CHELAN,  WASH. 

This  station  was  established  November  6,  1903,  by  G.  H.  Bliss. 
It  is  located  at  the  highway  bridge  3,000  feet  below  the  outlet  of  the 
lake  and  in  the  town  of  Chelan.  A dam  which  has  been  constructed 
at  the  foot  of  the  lake  by  the  town  of  Chelan  holds  back  the  flow  of 
water  to  some  extent  during  the  dry  season.  The  conditions  at  the 
station  and  the  bench  marks  are  described  in  Water-Supply  Paper 
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SrUFACE  WATER  SUPPLY,  1906. 


Xo.  178,  page  38,  where  are  given  also  references  to  publications  that 
contain  data  for  previous  years. 

The  following  mea.surcnient  was  made  January  2,  1907: 

Width.  206  fi’i't;  ar»-a,  l.tfiO  feet;  gage  height,  5.60  feet;  discharge,  920  eecond- 
fetd. 

Daily  gage  height,  in  feet,  of  ('helan  Hirer  at  Chelan,  Waeh.,/or  1906. 


Day. 

1 Jan. 

FH,.  j 

Mmt.  1 

Apr. 

May. 

1 

June. 

Juijr.  1 

I 

Aug. 

i 

Sept.  , 

Oct.  ' 

Nov. 

;d«. 

1 

5.40 

5.70  ’ 

5.«) 

5.65 

7.75 

1 

8.45 

1 

7.65 

7.20  ' 

6.20  ^ 

* 6.75 

5.55 

7.15 

2 

.1  5.40 

5.(>S 

5.«> 

5.«) 

7.90  ' 

8.45  ' 

7.70 

7.15  ' 

6.15 

5.70 

5.50 

1 7.10 

3 

• i 5.40 

5.65 

B.m 

5.90 

8.05  , 

8.50  i 

7.80 

7.15  ( 

6. 10 

5.70  I 

5.45 

: 7.(& 

A 

.1  5.40 

5.6.5  ' 

5.t« 

5.90 

8.20  i 

8.45  1 

8.00 

7.05 

6.10 

' 5.65 

5.40 

7 on 

5 

.j  5.40 

5.65  ; 

5.G0 

5.95 

8.;« 

8.40  , 

8.15 

7.00  , 

6.00 

5.60 

5.40 

; 7.00 

6 

' 5.:« 

5.65  1 

5.65  1 

6.02  ; 

8.35  : 

. 8.40  1 

8.25 

6.50  1 

6.95  1 

5.60  1 

5.40 

7.00 

7 

.1  5.. -IS 

5.65  1 

6.40  i 

8.  .10  1 

8.35 

8.40 

6.50 

5.90 

5.65  • 

5.40 

6.95 

8 

.!  b.m 

5. 65 

0.65  1 

6.40  i 

8.30  , 

. 8.35  ! 

8.50 

6.50  : 

5.90  : 

5.50  1 

5.40 

6.95 

9 

.1  6.4i) 

5.65 

6.58  1 

6.. 50  1 

8.32  ' 

8.35  ' 

8.50 

6.50 

6.90 

5.55 

5.50 

6 90 

10 

•■I 

S.6j  I 

6.50  1 

6.48 

8.40  , 

8.30  i 

8.45  1 

6.50  1 

5.85  : 

: 5.55 

5.50 

6.90 

11 

.[  5.40 

5.00  ! 

1 6.43  1 

6.52 

I 8.50  1 

S.30 

8.40 

6.50  ‘ 

5.90 

5.60  1 

5.55 

6.85 

12 

. ».« 

' 5.fi0  i 

0.38 

6.50  1 

8.65 

8.3.5 

8.40 

6.50 

6.00  i 

1 5.00  1 

6.65 

6.80 

13 

.1 

' 5.00 

1 0.30  1 

1 6..50  I 

! 8.70  i 

1 8.35 

1 8.38  1 

6.4"> 

6.25 

I 5.60 

5.80 

6.70 

14 

.'  5. 48 

5 00 

1 0.25  ! 

0.50 

1 8.70 

8.30 

8.35  1 

6.45 

6. 15 

5.00 

6.10 

6.60 

16 

.•  5.45 

i 5.65 

6.22  1 

I 6.55  i 

1 8.70 

' 8.30 

i 8.35  1 

1 6.40 

6.10  ' 

1 5.60 

6.50 

6.55 

16 

.1  5..W 

5.65 

* 6.20  ' 

' 8.fj0 

S.66 

8.25 

: 8.35 

6.40 

6.00 

! 5.60 

7.00 

6.50 

17 

5.4.5 

; 5.65 

, 6.18 

, 6.65 

8.00 

8.20 

8.33  , 

6.35 

, 5.95 

5.60 

7.50 

6.40 

18 

.'  5.45 

! 5.65 

6.10  , 

, 6.60 

i 8.55 

, 8.15 

8.30  1 

6.35 : 

5.95 

5.57  * 

7.70 

6. 40 

19. 

5.40 

5.65 

' 6.00 

1 0.70 

' 8.. 50 

8. 10 

8.20 

6.30 

; 5.95 

5.55  1 

7.60 

6.35 

20 

6.40 

5.65  ; 

! 5.92 

6.75 

1 8.t0 

i 7.95 

8.1U 

6.28 

1 5.95 

1 5.50 

7.50 

6.35 

21 

5.40 

5.60  1 

5.88 

6.82 

8.30 

7.75 

; 8.00 

6.25 

5.90 

' 5.45 

7.4> 

6.30 

22 

5,40 

5.65 

5.85 

7.00 

8.25 

: 7.ti5 

1 7.W 

6.20 

, 5.90 

5.40 

1 7.40  , 

6.30 

23 

. 5.U0 

5.65  i 

5.82 

7.15 

1 8.20 

7.50 

; 7.80 

6.15 

1 5.90  1 

i 5.40 

* 7.40 

6.30 

24 

. 5.W 

; 5.70  1 

5.80 

7.25 

1 8.15 

7.40 

7.70 

6.08 

1 5.M : 

' 5.38 

7.40 

6.20 

25 

5.85 

5.65 

5.80  1 

1 7.35 

j 8.20 

7.50 

, 7.60  ^ 

6.00 

1 5.90 

; 5.80 

7.35  , 

6. 10 

26 

. 5.80 

; 5.70  i 

5.78  ! 

1 7.40 

8.35 

7.60 

1 7.60  ' 

6.00 

5.85 

5.85 

7.«' 

6.00 

27 

.1  5.H0 

5.70  1 

5.78  ' 

' 7.42 

' 8.45 

7.70 

! 7.55 

6.05 

5.85 

t 5.90 

7.30 

5.90 

28 

..  5.75  ; 

6.65  i 

5.75 

> 7.45 

i 8.50 

7.70 

1 7.60 

e.ft') 

1 5.80 

5.80 

7.»  , 

5 90 

29 

5.75  1 

1 ; 

5.72 

’ 7.. 50 

' 8.50 

7.W 

1 7.50 

6. 10 

, 5.66 

7.20  1 

5.85 

30  

31  

5.70 
.'  5.70 

5.72 
5.82  ' 

7.60 

1 8.50  1 
1 8.50  ' 

' 1 

1 7.65 
1 

1 7.40 
1 7..10 

6.20 

6.20 

5.75 

1 1 

! 5.65  1 
> 5.G0 

i 1 

7.20 

5.80 

5,70 

Hating  table  for  Chelan  Hirer  at  Chelan,  Wash.,  for  1906. 


Ouge 

hei^t. 

J)i(*-  j 
charge.  1 

(jaige 

height. 

Dis- 

charge. 

Gaw 

height 

1 

Pis-  , 
clmrge. 

OaCT 

height. 

Dis- 

charge. 

1 Gage 
" height. 

Dl5-  i 
charge. 

Fert. 

Sec.-/t. 

Fret. 

Sec.-ft. 

1,1^ 

1 

1 Feet. 

1 

Sec.-ft.  1 

Feet. 

Sec.-ft. 

Feet. 

Sec.-Jt 

5 30 

8M)  1 

tl  00 

' 6 70 

1.920  1 

7.30 

2.910 

7 90 

3.9S0 

5.40 

8«>0  i 

6, 10 

1.230 

i 6.80 

2,070  1 

7.40 

3,090 

8.00 

4,110 

5 .50 

900  ■ 

6 20 

1,320 

' 6 in 

2,2li0  * 

7..')0 

3.270 

‘ 820 

4.550 

5 00 

040  , 

(i  ;io 

1.420 

J 7.00 

2,300  1 

7.60 

3,450 

i 840 

4.930 

5 70 

900  1 

6 40 

1,530 

1 7.10 

2,560 

7.  70 

3,630 

! 860 

5.300 

6 80 
5.90 

1.040  ! 
1.0!« 

6 50 
6-60 

l,r.60 

1.780 

1 7.20 

1 

2,730 

7.80 

3,810 

1 880 

■ 

5,690 

Note.— TIh?  ft>>ovo  taMo  in  applicAblo  only  for  opcn-chiinnel  conditionn.  It  ia  baaed  on  diachArge 
measurements  made  during  10u;^ld07»  and  is  lairly  w*‘ll  doAnod  above  guge  height  5.5  feet. 
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MoTiOdy  dUcharge  of  Chelan  River  at  Chelan.  Waeh.,  for  1906, 
(Draiiuigo  area,  dSO  aqiian'  milefl.] 


DlschftrRe  In  second-Ie^t.  i Hiin-otT- 


Month.  { 

Maxirmim.| 

1 Miniimun. 

1 

Total  in 

Sec.-ft;.pe>r' 
»q.  mUo. 

Depth  in 
irwbee. 

January ■ 

1 

l.(»0 

K.54 

sin  1 

56,300 

.‘W4 

l.li 

FoUruaff i 

R-H) 

965  1 

53.000  1 

1 1.02  1 

1 1.06 

Marrii 1 

1 i,sa> ; 

920  1 

1.170 

71.901  1 

1 1.23  1 

! 1.42 

.\prii, 1 

1 3.4T*!  : 

1.060  1 

1,990  1 

118.000  1 

2.«1 

1 2.33 



3,720 

4,H90  : 

JOi.non 

5. 16 

5.94 

Jum» 

1 5,110 

' 3.090 

4.330  1 

258.000 

4.56 

> 5.09 

July 1 

! 5.1IUI 

1 2,910 

4.210  . 

259,000 

, 4.4.3 

5 11 

1 

1 2,rio  1 

1 1.150 

1.620  , 

99,600  , 

1.71 

1.97 

Soptomhar i 

i.ro 

992 

M30 

07,200 

1.19 

1.33 

Ootot^er 1 

1 l.w 

812 

1 921  ; 

56.600 

1.12 

November 

M20 

1.990 

118.000 

2.09 

2.33 

Deoemtjor 

2,m 

966 ; 

; 1.7S) 

108.000 

1.84  ' 

2. 12 

The*  year 

5.500 

812 

! 2.100  1 

1 1 

1.. 570.000 

2.27  1 

30.93 

Nous.— Values  are  good. 


WENATCHKK  RIVEK  DUATNA(5E  BASIX. 

WENATCHEE  RIVER  AT  CASHMERE,  WASH. 

Wenatchee  River  drains  a portion  of  the  western  slope  of  the 
Cascade  Mountains  in  Washington,  and  flows  scjutheast  through 
Lake  Wenatchee  into  the  Columbia  River.  Its  basin  throughout  is 
mountainous  and  quite  heavily  timbered.  The  rainfall  varies  from 
50  inches  at  the  crest  of  the  Cascades  to  20  inches  at  the  mouth.  The 
waters  of  the  stream  are  principally  valuable  for  irrigation. 

This  station  was  established  July  26,  1004.  It  is  located  at  the 
highway  bridge  just  north  of  the  town  of  Cashmere,  Wash.  The 
conditions  at  this  station  and  the  bench  marks  are  described  in 
Water-Supply  Paper  No.  178,  page  40,  where  are  given  also  references 
to  publications  that  contain  data  for  previous  years. 

The  old  gage  was  destroyed  by  flood  November  15,  1906.  A new 
gage  was  installed  at  the  same  place  and  datum  on  December  27. 


Ducharge  meeuurejnenU  of  Wenatchee  River  at  ('oahmere,  R'oaA.,  in  1906. 


Date. 

[ Hydrographer 

I Wldth.^ 

A rea  of 
section. 

Oago 

height. 

1 Dis- 
1 charge. 

Feet. 

160 

Sq.ft.  ' 
232 

' Feet. 
1.55  1 

1 Sec.-/t. 

\ 889 

161 

737 

1.55  1 

i 956 

Drcpmber27....' 

H.  McGlaaban 

18C  i 

312 

1 

2.20 

1 1,300 
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SURFACE  WATER  SUPPLY,  1906. 

Daily  gage  height,  in  feet,  of  Wenatchee  River  at  Caahjnere,  Wash., for  J906. 


Day. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov.  1 Dec. 

1 

1.3 

2.4 

2.0 

3.6 

A.0 

4.6 

3.6 

2.2 

1.8 

1.5 

3.2  

2 

1.3 

2.5 

2.0 

3.5 

6. 1 

4.6 

3.8 

2. 1 

1.8 

1.4 

2.9  1 

3 

1.4 

2.6 

2.0 

3.3 

6.3 

4.9 

4. 1 

2.0 

1.7 

1.5 

2.8  « 

4 

1.5 

2.5 

1.9 

3.4 

6. 1 

5.5 

4.4 

1.9 

1.7 

1.7 

2. 8 

5 

1.7 

2.5 

1.9 

3.6 

5.9 

5.3 

4.5 

2.0 

1.6 

1.7 

2. 9 

tt 

1.7 

2.4 

2.0 

4.0 

5.5 

4.9 

4.5 

2.0 

1.4 

1.7 

2.6  ...... 

7 

1.6 

2.4 

2.0 

4.4 

5.3 

4.6 

4.7 

2,0 

1.4 

1.7 

2.6  

8 

1.6 

2.3 

2. 1 

5.0 

5.3 

4.4 

4.4 

2.0 

1.9 

1.6 

2. 7 

9 

1.5 

2-2 

2.2 

4.  6 

5.4 

4.2 

4. 1 

2.0 

2.4 

1.5 

2.7  i 

10 

1.5 

2.1 

2.3 

4.3 

5.9 

4.  1 

3.9 

2.0 

2.3 

1.6 

2.7  

11 

1.5 

2.1 

2.3 

4.2 

6.2 

4.0 

3.7 

2.0 

2.0 

1.5 

3.4  

12 

1.4 

2.1 

2.2 

4. 1 

&0 

4.9 

3.0 

2.0 

1.7 

1.5 

3. 4 

13 

1.4 

2.0 

■2.1 

4.0 

5.8 

5,0 

aa 

2.0 

1.6 

1.7 

5.7  ! 

14 

1.3 

2.0 

2.1 

3.8 

5.3 

4.6 

3.5 

2.1 

1.6 

1.8 

S-05  [ 

15 

1.4 

2.0 

2.0 

3.9 

5.3 

4.3 

3.4 

2.0 

1.6 

2.0 

16 

1.4 

1.9 

2.0 

4.2 

4.9 

4.3 

3.3 

1.9 

1.6 

2.4 

! 

17 

1.4 

1.9 

2.0 

4.4 

4.6 

4.2 

3.2 

1.85 

1.5 

2.7 

18 

1.4 

2.0 

2.0 

4.3 

4.4 

4.0 

3.1 

1.8 

1.5 

3.0 

19 

1.3 

2.3 

2.0 

4.3 

4.3 

3.9 

3.0 

1.6 

1.4 

2.8 

•20  

1.3 

2.5 

2.0 

4.4 

4.2 

3.8 

2.9 

1.6’ 

1.4 

2.7 

21 

1.3 

2.4 

2.0 

4.8 

4.2 

3.8 

2.8 

1.6 

1.4 

2.3 

1 

22 

1.4 

2.3 

2.0 

5.85 

4.1 

3.8 

2.7 

1.6 

1.4 

2.2 

23 

1.6 

2.3 

2.0 

S.8 

4.2 

3.8 

2.7 

1.6 

1.4 

2.1 

t 

24 

1.8 

2.2 

2.0 

5.6 

4.2 

3.9 

2.6 

1.8 

1.4 

2.0 

1 

25 

2.3 

2.2 

2. 1 

5.3 

4.3 

4. 1 

2.5 

1.5 

1.5 

1.8 

1 

26 

O A 

2.1 

2.2 

5.0 

5.4 

4.4 

2.5 

1.6 

1.8 

6.5 

27 

2.4 

2.1 

2.3 

4.9 

5.5 

4.3 

2.4 

1.7 

1.8 

&0 

12 

28 

2.3 

2-1 

2,4 

4.9 

6.2 

4.2 

2.3 

1.7 

1.6 

5.0 

2.2 

•29  

2.3 

2.5 

5.3 

4.9 

3.0 

2.3 

1.8 

1.5 

4.3 

1 2.1 

30 

2.2 

2.7 

5.6 

4.8 

3.7 

2.3 

1.8 

1.4 

3.8 

1 2.1 

31 

2.3 

a4 

4.7 

2.3 

1.8 

3.5 

2.1 

Rating  table  for  Wenatehec  River  at  Cashmere,  Wash.,  for  1905-^. 


gage 

height. 

Di.s- 

charge. 

1 Gage 

' height. 

Dis- 

charge. 

Gage 

height. 

Dis- 

charge. 

!l  Gage  1 
height. 1 

Dia. 

charge. 

Oogo 

bel^t. 

Dis- 

charge. 

Feet. 

1 1 

■ Sec.-fl.  1 

Feet. 

1 

1 Sec.-ft. 

Feel. 

Sec-’O. 

Feel. 

Sec.-ft.  ! 

Feet.  ' 

Sec.-fl. 

1.00 

550 

2 00 

1,360 

3. 00  1 

2,450 

400 

3,800  ' 

6.00 

6,900 

1.10 

615 

2. 10 

1 1,460 

3. 10 

2.580 

■ 4.20 

4,100 

a20 

7,240 

1.20 

1 685 

2.20 

1 1,560 

3.20  : 

2,710 

440 

4.400 

6.40  . 

1 7.560 

1.30  , 

755  . 

2 30 

1,«>5 

3.30  ! 

2,840 

460 

4,700 

a60 

7,920 

1.40 

830  ; 

2.  40 

, 1,770 

3.40  < 

1 2,970 

480 

5,000 

6.80 

8.260 

1.50 

910  ; 

2.50 

i 1,875 

3.50 

3,100 

5.00  , 

5.300 

7.00 

, 8.600 

1.00 

990  1 

1 160 

i 1.985  , 

3.60 

1 3,240 

5.20  1 

1 5.620 

aoo 

1 10,400 

1.70 

1.075  ! 

2 70 

2,095 

3.  70 

j 3.. ISO 

5.40  ' 

5,940 

1.80 

1,165  1 

180  ' 

1 2,210  . 

3.80 

1 3.520 

' 5.60  j 

6,260 

1.90 

1,260 

190 

; 2,  .310 

3.  VO 

: 3,m 

5.80 

6,580 

t 


XoTE,— The  above  tablp  Is  applicable  only  for  open-channel  conditions.  It  is  l>asf>d  on  disebarga 
ineasuromontsmado  during  1904-190<>  and  U well  deflne<l  liotwivn  gage  heights  1.5  foot  and  3.9  feet. 

Monthly  discharge  of  Wenatchee  River  at  Cashmere,  Wash.,  for  1906. 


(Drainage  area,  1,190  square  miles.] 


Month. 

Discharge  In  second-feet. 

Total  in 
acre-foet. 

Run-off. 

Muxini  um. 

1 ! 

. Minimum,  i 

Mean.  | 

Sec.4t.  per 
, aq.  mU& 

Depth  In 
Inches. 

January 

' i,7;o 

7M  1 

1,060  ^ 

^ 65,200 

1 0.H81 

1.03 

February 

1.980 

l,2«i0 

1.910 

106,000 

! 1.61 

1.68 

March i 

2.970 

i.2»i0  ; 

1..520 

03.500  1 

1.28 

1.48 

April 

(i.titiO 

2, MO 

4.. 540 

270.000 

3.82 

4.26 

.May 

7.410 

3.950  : 

5,000 

344.000 

4.71 

5.43 

June 

6.  UK) 

3,.T«)  i 

4,310  1 

250.000 

3.62 

4.04 

July 

4.8V) 

\.m  ' 

2.920  : 

180,000 

2.45 

2.92 

.\u^st 

l..Vi0 

j 910 

1,220 

75,000 

1.03 

1.19 

S<*p’temla*r 

1,770 

830  ' 

1,030  , 

61,300 

.866 

.97 

Oc’lol)er 

7,7.50 

1 830  ’ 

2.  (VO 

127,000 

1.73 

, 1.99 

Novemlier  l-!4 

10.  .500 

' 1.980 

3,210 

80,100 

2.70 

1.41 

Decern  lx«r  27*31 

1 . .VX) 

),4('i0 

1..500 

14,900 

1 l.M 

.33 

The  period 

1,680.000 

1 



Note.— V’alues  am  rated  as  follows:  January  to  Mafx*h  and  July  to  November,  excellent;  April  to 
June,  good. 
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TAKIMA  RIVER  DRAIXAGE  BA81X. 

DESCRIPTION  OF  BASIN. 

Yakima  River  rises  in  Lake  Keechelus,  near  the  crest  of  the  eastern 
slope  of  the  Cascade  Mountains,  in  Wasliington,  and  flows  southeast 
into  the  Columbia  River  at  Kenneivick.  The  headw’aters  of  this 
stream  are  fed  by  numerous  tributaries  draining  rough  mountainous 
areas  of  heavj'  timber  lands.  It  is  fed  near  its  source  by  Kachess 
River,  which  heads  in  Lake  Kachess,  and  by  Clealum  River,  which 
flows  through  Lake  Clealum.  Throughout  the  arid  portion  of  this 
drainage  area  the  country  is  timberless  and  rolling  except  in  the 
immediate  valleys  of  the  streams.  The  annual  rainfall  varies  from 
100  inches  at  the  crest  of  the  Cascades  to  10  inches  near  the  mouth  of 
the  river.  The  entire  summer  flow  of  the  Yakima  and  also  that  of 
its  principal  tributary,  Naches  River,  is  diverted  for  the  irrigation 
of  lands  which  have  reached  a high  stage  of  development,  rivaled 
only  by  the  orange  lands  of  southern  California. 

Gaging  stations  are  maintained  as  follows: 

Yakima  River  near  Martin,  Clealum,  Umtanum,  Yakima,  Prosser, 
Kiona,  and  Richland,  Wash.;  Kachess  River  near  Easton,  Wash.; 
Clealum  River  near  Roslyn;  Nachez  River  near  Nile  and  North 
Yakima;  Bumping  River  near  Nile;  and  Tieton  River  near  Natchez 
(two  stations).  Gages  for  determining  fluctuations  of  water  level 
are  maintained  in  Lakes  Keechelus,  Kache.ss,  and  Clealum. 

YAKI.MA  RIVER  NEAR  MARTIN,  WASH. 

This  station  was  established  October  IS,  lOO.").  It  is  1,000  feet 
below  the  outlet  of  Lake  Keechelus,  800  feet  below  the  dam  of  the 
Cascade  Lumber  Company,  and  4 miles  northwest  of  Martin,  Wash. 
The  conditions  at  the  station  and  the  bench  marks  are  described  in 
Water-Supply  Paper  No.  178,  page  43,  where  are  given  also  refer- 
ences to  publications  that  contain  data  for  previous  years. 


DUcharge  meaauTtmenta  of  Yakima  River  near  Martiny  H’imA.,  in  1006, 


Date.  ! 

Hydrographer. 

Width. 

Area  of  i 
section.  1 

OaM 

height. 

Dia- 

cbariin?. 

1 

Fcft.  1 
113 

Sq.fi. 

191 

Ftei. 

7.04 

Sec.-ft. 

104 

120 

394 

8.74 

983 

July  17 

do 

108  I 

18t> 

0.90 

ItiO 

ia5 

133 

0.  43 

(•8 

21  a. . . . 

J.  C.  Stevens 

48 

45 

6 37 

66 

119  , 

1 295 

8.01 

I 582 

November  25... 

do 

100 

208  , 

1 7.18 

1 246 

o Made  500  foot  below  cable. 
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SURFACE  WATER  SUPPLY,  1906. 


Daily  gage  height^  in  feet,  of  Yakima  River  near  Martin,  Wa^h.,for  1906. 


Day.  1 Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1.. 

G.  86 

7.40 

7.26 

7.45 

a79 

7.91 

7.39 

a52 

as3 

a 52 

7.56 

ass 

2.. 

6. 82 

7.32 

7.22 

7.50 

8.75 

7.90 

7.30 

a52 

a 31 

as4 

7.29 

ass 

3.. 

6. 80 

7.27 

7. 15 

7.48 

8.72 

7.91 

7.39 

a50 

a 31 

a62 

7. 24 

ass 

4.. 

6. 82 

7. 21 

7. 10 

7.48 

a?o 

aoi 

7.38 

a5o 

aao 

a79 

7.21 

5 

G.86 

7. 17 

7.07 

7.56 

&59 

7.98 

7.34 

a48 

aao 

as2 

7.14 

G 

1 B.  92 

7. 14 

7.04 

7. 71 

8.  44 

7. 94 

7.32 

6.47 

a28 

aso 

a94 

1 6.00 

7. 13 

7.00 

7.90 

8.36 

7.90 

7.26 

a47 

as4 

a?6 

7.10 

8.. 

' 6.00 

7.12 

7.04 

&01 

a 31 

7.82 

7.22 

6.46 

as4 

AB 

7.22 

6.m 

9.. 

6. 92 

7. 10 

7. 10 

8.a5 

aas 

7. 76 

7. 16 

a45 

a36 

aA 

7.31 

a90 

10.. 

fi.  91 

7. 10 

7. 12 

8.01 

a 52 

7.n 

7. 13 

a44 

ass 

a 74 

7.70 

a 91 

11. 

6. 90 

i.OS 

7. 15 

7.92 

a 58 

7. 70 

7.  II 

a43 

a34 

a 71 

8.04 

7.67 

12 

6. 88 

7. 00 

7.  Iti 

7.82 

a54 

7. 79 

7.05 

a43 

ass 

a 74 

&50 

8.» 

13.. 

6. 88 

7.04 

7.14 

7.73 

a40 

7. 74 

7.02 

a42 

aaa 

6.77 

11.28 

7.91 

14.. 

6.  HT> 

7. 04 

7. 12 

7.66 

a2o 

7.71 

6.90 

a42 

a5o 

6.66 

lAW 

7.49 

15.. 

6. 84 

7.02 

7.08 

7.60 

a28 

7.66 

ao4 

a40 

a 62 

6.79 

18.96 

7.61 

16.. 

6. 88 

7.02 

7.06 

7. 62 

a 18 

7.62 

a92 

a40 

a5o 

7.04 

11.74 

7.40 

17.. 

6. 88 

7. 04 

7.06 

7. 78 

a 13 

7.59 

a89 

a40 

ats 

7.61 

iao4 

7.75 

IK 

7.00 

7.08 

7.04 

7.84 

a 02 

7.56 

6u85 

aao 

a46 

7.81 

9.14 

7.61 

19.. 

7. 10 

7.37 

7.04 

7.86 

7.93 

7.54 

&81 

ass 

a45 

7.80 

8.42 

7.02 

20.. 



7.W 

7.01 

7.92 

7.88 

7.52 

6.78 

ass 

a44 

7.71 

ao5 

7.72 

21.. 

7. 42 

7.53 

6.98 

8. 34 

7.82 

7.51 

a 76 

as7 

a42 

7.58 

7.71 

&2S 

22.. 

7.  .W 

7.  .52 

6.06 

ao4 

7.80 

7.  .57 

a 74 

ase 

a42 

7.46 

7.30 

&15 

23.. 

7. 75 

7.  .50 

li.9U 

8. 73 

7.74 

7.54 

a 72 

6.35 

a 41 

7.44 

7.21 

7.99 

24. 

i 7.82 

7.  .50 

6. 04 

8. 62 

7.73 

7.52 

a67 

a34 

a42 

7.42 

ags 

7.93 

25.. 

7. 41) 

6. 92 

K..56 

7.82 

7.50 

a64 

as4 

a48 

7.52 

7.18 

7.6S 

21*. 

7.30 

6. 04 

8.  48 

8.06 

7.46 

6.62 

6.33 

a 51 

7.62 

7. 11 

27. 

' 7. 79 

7.3.5 

6.98 

8.41 

aoo 

7.44 

aeo 

as3 

a 52 

7.82 

7.06 

2S.. 

7.71 

7.30 

7. 01 

8.30 

8.02 

7.  42 

as8 

as3 

a54 

7.91 

a79 

29 

7.  ti3 

7. 04 

8.  44 

7.94 

7. 42 

a56 

6.32 

a 52 

&01 

.30. 

7.  .W 

7. 11 

8.(30 

aoo 

7.40 

a 55 

a 32 

a 52 

7.78 

a56 

31. 

1 7.4(1 

7.28 

7.97 

a 54 

a 32 

7.62 

&40 

Note.— Water  was  entirely  shut  off  at  the  lake  November  20,  December  4 to  7,  and  December  26  to 
30,  and  (or  partial  days  at  other  times  In  December.  Qa^  heights  November  12  to  17  were  computed 
by  plotting  several  readings  a day  and  taking  the  mean  from  toe  curve. 


Rating  table  for  Yakima  Riv-er  near  Martin,  Wash.,  for  1906. 


Gage 

height. 

Dis- 

choige. 

Gage 

height. 

Dlst- 

charge. 

li  Gage 
j height. 

Dis- 

charge. 

! Gage 
height. 

Dis- 

charge. 

Gage 

bel^t. 

DU- 

charge. 

Feet. 

Sec.-/t. 

Feet. 

Sec.-ft. 

Feel. 

Sec.^. 

Feet. 

Stc.-ft.  ^ 

Feet. 

Sec.-fi. 

6.20 

42 

7.00 

180 

1 7.80 

470 

aeo 

890 

9.80 

1.7» 

aso 

54 

7. 10 

207 

7.90 

515 

a 70 

950  i 

10.00 

1,900 

6. 40 

66 

7.20 

237 

8.00 

560 

aso 

1,010  1 

11.00 

2.800 

aso 

80 

7.30 

270 

a 10 

610 

a90 

1,075  ' 

12.00 

3,850 

6 60 

96 

7 40 

306 

a20 

660 

9.00 

1,140  ^ 

13.00 

5,000 

6.70 

114 

7.  .50 

345 

a30 

715 

9.20 

1,275 

14.00 

6,200 

6.80 

134 

7.60 

385 

a40 

770 

9.40 

1,415 

6.90 

156 

7.70 

425 

8.  BO 

830 

ii 

1,570 

NoTE.^The  above  table  is  apnlicable  only  for  open-channel  conditions.  It  Is  baaed  on  discharge 
raeaeurements  made  during  1004'  1006,  and  is  well  ocfined  between  gage  heights  6.2  feet  and  0.0  feet. 


Monthly  discharge  of  Yakima  River  near  .Vorfm,  Wash.,  for  1906. 

(Drainage  area,  5C  square  miics.l 


Discharge  In  second-feet. 


Total  in 


Maximum. 

Minimum. 

Mean. 

acre-feet. 

Sec. 

®q 

-ft.  per 
mile. 

Depth  In 
locfaes. 

Januar>* 

492 

134 

250 

1S,«W 

4.^ 

114 

Februarj* 

357 

185 

255 

14.200 

4.55 

474 

Mait'h 

263 

161 

200 

12.300 

157 

413 

April 

968 

326 

581 

34.600 

ias8 

ILSB 

May 

l.OOU 

438 

682 

41,900 

12. 18 

1404 

June 

565 

306 

416 

24,800 

7.43 

as9 

Juiv 

302 

86 

177 

10.900 

3.16 

3.64 

Aiignsi 

83 

56 

67.3 

4.140 

1.20 

L3B 

September 

86 

52 

6a9 

4.100 

1.33 

LJ7 

OcIoIkt 

665 

83 

265 

16,300 

4.73 

145 

Novernlter 

6,1.50 

0 

979 

58.300 

17.48 

19.51 

Decern  l)or 

770 

272 

16,700 

4.86 

169 

The  year 

6,150 

« 

3Rl 

254,000 

a27 

8436 

Run-off. 


Note.— Values  are  rated  as  follows:  January  to  October,  excellent;  November  and  December,  fair. 
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YAKIMA  RIVER  AT  CLEALUM,  WASH. 

This  station  was  established  August  25,  1906.  It  is  located  at  the 
highway  bridge  just  above  the  towTi  of  Clealuin.  It  is  below  the 
principal  tributaries  which  drain  the  upper  portion  of  its  basin, 
and  shows  the  water  supply  available  for  the  Kittitas  Valley. 

The  channel  is  straight  for  about  300  feet  above  and  below  the 
station.  The  current  is  swift.  The  right  bank  is  low  and  liable  to 
overflow;  the  left  is  high  and  rocky;  both  banks  are  wooded.  The 
bed  of  the  stream  is  of  cobblestones  and  gravel  and  not  likely  to 
change  except  during  high  floods.  There  is  one  channel  at  all  stages. 

Measurements  are  made  from  the  bridge.  The  initial  point  for 
soundings  is  the  center  of  the  downstream  pier  on  the  right  bank. 

A chain  gage  is  fastened  to  the  bridge  and  is  read  by  T.  J.  Denny. 
The  bench  mark  is  a spike  in  a 30-inch  cottonwood  tree,  30  feet 
downstream  from  the  right-bank  pier;  elevation,  8.80  feet  above  the 
datum  of  the  gage. 


Difchargc  mfosurrmfnts  of  Yakima  fiivrr  at  (H^alum,  M’ash.,  in  1906. 


Date. 

. . . . „ . m-  - ^ 

IlydrographiT. 

j Width. 

Area  of 
stvlion. 

Dis- 

charge. 

1 

August  24 

8#*pt4'inber25. 
OctohiTSl 

i 

! J.  C.  Stevens 

1 W.C.  Muidrow... 

Fret. 
190 
190  , 
2f)9 

Sq./I.  1 

225 

226 
546 

1 Feet. 
2.27 
2.20 
3.92 

Sec.-ft. 

483 

470 

2,230 

' do 

Daily  gage  height,  in  feet,  of  Yakima  Hiirr  at  Cleahim,  \Vaf<h.y/or  1906. 


Day. 

Aug. 

Oct. 

Nov. 

1^.,  1! 

Day. 

Aug. 

.Sept. 

Oft. 

Nov. 

Dec. 

2.30 

2.2S 

3.62 

6.W 

17 

2.30 

2.80 

3.  78 

2.  .30 

2.2.5 

3. 

6. 70 

IK 

2.28 

3.05 

3.80 

2.30 

2.2.5 

3.38 

6. 62 

19 

2.25 

3.20 

3.K0 

2.2K 

2.32 

3.28 

6.50 

20 

2.25 

3.20 

4.10 

3 

1 2.M 

2.  40 

3.02 

6.50  , 

21 

2.22 

3.12 

4.60 

6 

2.2.J 

2.40 

2.88 

6.  .50  1 

22 

2.20 

3.00 

4.90 

2. 2.5 

2.40 

2.95 

6.50 

23 

2.20 

3.00 

4.80 

2. 25 

2. 40 

3.10 

6..V5 

24 

2.25 

2.20 

3.00 

4.70 

2.28 

2.40 

3.08 

5.28  1 

25 

2.30 

2.25 

2.95 



4.60 

2.28 

2.  40 

3.30 

4.05 

26 

2.30 

2.30 

5.50 

4.25 

2. 25 

2.40 

3. 85 

4.00 

27 

2.30 

2.30 

6.00 

4.05 

2. 25 

2.40 

4.22 

4.20 

28 

2.30 

2.30 

5.25 

7. 15 

4.00 

13 

2.2.5 

2. 4f) 

6.68 

4.35  . 

29 

2.30 

2.30 

4.00 

7.00 

3.95 

2.40 



4.20  1 

30 

2.30 

2.30 

4.15 

6.82 

3.90 

2.30 

2.  4.5 

3.95  I 

31 

2.30 

3.80 

2.  75 

jd 

2.30 



4.06  " 

Rathig  table  for  Yakima  River  at  Clealum,  Wa^h.,  from  August  2A  to  October  25,  1906. 


1 OW' 
j height. 

DIs- 

Gage 

height. 

Dia-  1 

1 

DIs- 

i'  Gage 
|l  height. 

Dll.- 

Ills-  1 

1 charge.  II 

chargi’.  , 

height. ! 

charge. 

charge,  i 

1 charge.  | 

! Ffrt. 

Sec.-ft. 

Fcrt. 

Sec.-ft. 

1 

; Sec.-ft. 

i Feet. 

1 

Sec.-ft.  i 

Feet. 

Sec.-ft.  1 

1 2.00 

330 

1 2.'M 

5G5 

2.60 

730 

2.90  ! 

1.000  , 

3.20  1 

1.310  I 

, 2.10 

380 

' 2.40 

575 

2.70  ' 

815 

:i  3,00 

1.100  1 

1 2.20 

440 

1: 

2.  .50 

650 

, 2.80  1 

905 

1 3.10 

1 1,200 

1 1 

Sots. — The  above  table  Is  baaed  on  3 discharg*’  iix^asuremcnls  mado  during  1900  and  is  not  well 
defined. 


807a— IRR  214—07 4 


Digitized  by  Google 


44 


SURFACE  WATER  SUPPLY,  1!)06. 


Monthly  discharge,  of  Yakimc  Rh>er  at  Clcahim,  Wash. ^ for  1906. 


Discharge  in  second-feet.  , 

Total  in 

Maximum. 

' Minimum. 

Mean. 

1 acre-foci. 

August  24-31 

' 505 

, 472 

501 

T.9S0 

Sftptomber 1 

505 

I 440 

4M 

28.800 

October  1-25 j 

1.310 

I 472  ' 

770 

38.200 

i 1 

1 

1 

75.000 

1 1 

1 

Note.— V»ln«*s  an^  goofl. 


YAKIMA  RIVER  AT  VMTANUM,  WASH. 

Tliis  station  was  established  August  25,  1906.  It  is  located  in  a 
canyon  about  100  yards  from  the  railroad  tracks  and  opposite  the 
station  at  Uintanum,  about  6 miles  above  Roza,  on  the  Northern 
Pacific  Railroad.  The  station  is  helow  Kittitas  Valley  and  above 
Selah  and  Yakima  valleys. 

The  channel  is  straight  for  about  200  feet  above  and  below  the 
station.  There  is  a riffle  control  about  300  feet  below.  The  right 
bank  is  low  and  liable  to  overflow  to  the  railroad  embankment;  the 
left  is  high  and  rocky.  The  right  half  of  the  bed  of  the  stream  is 
composed  of  gravel  and  cobblestones;  the  left  is  of  solid  rock. 
There  is  one  channel  at  all  stages. 

Discharge  measurements  are  made  from  a cable  and  car.  There 
is  a stay  line  75  feet  upstream  from  the  cable.  The  initial  point  for 
soundings  is  the  face  of  a small  cottonwood  tree  10  inches  in  diam- 
eter, 15  feet  upstream  from  the  gage,  on  the  right  bank,  about  25  feet 
from  the  water’s  edge. 

The  gage,  which  was  read  during  the  season  by  B.  F.  Cummings, 
is  a 2 by  4 inch  timber  fastened  in  a vertical  position  on  the  right 
b nk,  back  of  the  .section  liou.se.  The  bench  mark  is  a mark  on  a 
bowlder  100  feet  west  of  the  section  house  and  40  feet  north  of  the 
Northern  Pacific  track,  opposite  the  gage;  elevation,  16.30  feet 
above  the  datum  of  the  gage. 

The  following  mea.surement  was  made  August  25,  1906: 

Width,  230  feel;  area.  414  feet;  gage  height,  3.07  feet;  disihargi',  365  Beeoud-feet. 


Daily  gaye  height,  in  feet,  of  Yahima  River  at  Umtanum,  Wash.,  for  1906. 


Day. 

Aug. 

Sept. 

Oct. 

Nov. 

l 

Dec. 

Day. 

Aug. 

Sept, 

Oct. 

Kov.  Dec. 

1 

2-  OH 

3.20 

4.55  ; 

5.88 

17 

3.08 

a 55 

2 

2.98 

a22 

4 46  ' 

5.72 

18 

3.08 

a 70 

3 

3.00 

3.2.5 

4.34 

6.50 

19 

3.10 

4 00 

4. 66 

4 

3.00 

a2S 

4.30 

5. 18 

20 

3.10 

4. 10 

5 

2.99 

3.31  : 

4 12 

5.05 

21 

.TOO 

4 08 

5. 00 

6 

2.98 

3.38  1 

4 08  ‘ 

4 88 

22 

3.06 

5.06 

7 

2.98 

a48  1 

4 00 

4 ()8 

23 

3.06 

400 

i 5.04 

8 

2.98 

3.4.) 

4 08 

4 52 

24 

3.10 

aoG 

i 5.11 

D 

2.98 

3.45 

4 15 

450 

25 

3.07 

3.12 

a88 

10 

2.97 

3.42  1 

4 32 

4 70 

2»» 

3.00 

a 10 

4.88 

1 5.13 

11 

2.98 

3.40  i 

4 45 

4 70 

27 

3.00 

3.20 

A40 

j 5.00 

12 

3.04 

3.40  ! 

5. 18 

4 71 

28 

3.03 

a 24 

6.00 

6.20  1 492 

13 

3.06 

a40 

a 78 

4 00 

29 

.3.00 

a22 

5.30 

6.01  1 4 82 

14 

3. 10 

a42 

9.66 

4 65 

30 

aoo 

a20 

496 

5. 94  I 4.  00 

15 

3.10 

3.  4.5 

4 62 

31 

2. 95 

4 75 

' 434 

16 

.^07 

3.  45 

14  2 j 

4.59 

i 

Note.— The  upper  portion  of  the  gage  was  washed  away  Novemlier  1.1.  so  that  no  readings  could  be 
obtained  until  the  28tb.  The  gage  height  of  Noveintjer  10  is  the  maximum. 
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YAKIMA  RIVER  NEAR  YAKIMA,  WASH. 

The  station  was  originally  established  August  14,  185)3,  at  the 
county  bridge  at  Union  Gap  (PI.  Ill,  A),  2 miles  below  Yakima, 
Wash.  In  August,  1S95,  a cable  and  new  gage  were  installed  about 
1 ,000  feet  below  the  bridge,  and  about  3 miles  above  the  intake  of  the 
Sunnyside  Canal.  The  station  is  of  value,  as  it  is  the  only  point  near 
the  large  irrigated  areas  above  and  below  which  is  unaffected  by  the 
diversion  of  water.  The  conditions  at  the  station  and  the  bench 
marks  are  described  in  Water-Supply  Paper  No.  178,  page  46,  where 
are  given  also  references  to  publications  that  contain  data  for  previous 
years. 


Digchanje  mfaturfntmti  of  Yakima  near  Yakwia,  Uon/i.,  in  1905-1907. 


Date. 

llydrographcr. 

Width. 

-Vrea  of 
section. 

Ga^ 

height. 

Dis- 

charge, 

I9C5. 

Frtt^ 

Sq.ft. 

Ffft. 

Sec.^ft. 

April  19 

W.  J.  Lightfoot 

236 

1,340 

6.10 

3,920 

Septcml«er2.... 

. C.  Muldrow 

230 

7.V) 

3.(>4 

780 

Octolier  *6 

do 

240 

1,2.'K) 

ft.  61) 

.3,670 

Noveralier  18... 

Sawyer  and  Muldrow. 

238 

060 

4.32 

1,600 

1906. 

240 

1,100 

S.29 

2, COO 
9,790 

.\pril  30 

W.  C.  Muldrow 

.340 

i;«oo 

7.62 

July  9 

do 

241 

1,100 

h.  14 

2,840 

At^et  3 

do 

232 

647 

3. 92 

748 

5?cptemlier  29.. . 

Stevens  and  Grover 

2.34 

?23 

.^6') 

790 

October  27 

Muldrow  and  McGlashan. 

249 

1,620 

7.29 

6,770 

I>coemt)cr29. . . 

W.  C.  Muldrow 

242 

1,810  << 

.V(W 

4,040 

1907. 

Fohruarv  20. . . . 

W.  C.  Muldrow 

300 

2,190 

7.03 

7,740 

Febru.'iry  22. . . . 

do 

300 

2,410 

7.69 

9,770 

Daily  gage  height^  in  feet,  of  Yakima  liiivr  near  Yakima,  Wash., /or  1906. 


Day.  1 Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

4.1 

5.85 

5.9 

7.6 

8.0 

6.2 

5.7 

3.6 

14 

155 

6.4 

5.7 

4.1 

6.9 

5.8 

7.4 

8.1 

6,2 

5.0 

3.5 

3.4 

15 

5.25 

.5.6 

4. 1 

5.9 

5.6 

7.2 

8.2 

6.6 

5.1 

3.5 

135 

16 

5. 15 

5.6 

' 4.or> 

6.0 

5.4 

7.1 

8.1 

6.8 

5.0 

3.5 

115 

155 

5.0 

5.3 

4.1 

6.0 

5.  .3 

7.3 

8.0 

6.9 

5.1 

3.4 

115 

18 

4.8 

5.2 

4. 15 

5.9 

5.2 

7.9 

8.0 

ae 

6.2 

3.4 

135 

19 

5.0 

,5. 15 

4.2 

5.8 

5.2 

ai 

7.9 

6.3 

5.3 

3.45 

14 

19 

6.3 

5. 15 

4.2 

5.6 

S.6 

8.2 

7.6 

6.1 

6.2 

3.  45 

14 

19 

5.3 

5.6 

4.2 

S.5 

5.8 

8.2 

7.4 

6.0 

5.1 

3.  45 

14 

19 

5.4 

5.5 

4.2 

5.45 

5.8 

7.9 

7.4 

6.0 

5.0 

3.45 

145 

185 

5.4 

5.5 

4. 2 

5.3 

5.7 

7.7 

7.8 

5.9 

5.0 

3. 45 

14 

3.9 

6.2 

.5.65 

4.2 

5.3 

6.7 

7.4 

7.6 

5.9 

4.9 

3.  .55 

14 

3.9 

59 

.5.4 

4.2 

5.1 

5.6 

7.3 

7.6 

6.0 

4.8 

8.  45 

14 

19 

10.84 

5.3 

4.1 

5.0 

5.5 

7.1 

7.4 

6.1 

4.9 

3.5 

15 

3.9 

11  m 

5.3 

1 4.1 

5.0 

5.5 

7.0 

7.0 

6.0 

4.9 

3.55 

165 

19 

15.68 

5.2 

4.1 

5.0 

5.4 

7.2 

6.9 

6.0 

4.6 

3.5 

155 

4.0 

14. 18 

5.2 

' 4.1 

5.a5 

5.4 

7.4 

6.6 

5.9 

4.5 

3.5 

3.55 

4.3 

11.94 

5.1 

1 4.1 

5.2 

5.3 

7.3 

6.4 

5.9 

4.5 

3. 45 

15 

4.5 

10.2 

5.0 

1 4.0 

5.8 

5.2 

7.3 

6.2 

6.8 

4.5 

3. 45 

3.5 

4.6 

8.9 

5.0 

6.0 

5.2 

7.4 

6.1 

5.8 

4.4 

3. 45 

15 

4.6 

8.6 

53 

^..1  4.1 

6.0 

5. 15 

7.7 

6.0 

5.7 

4.4 

3.4.5 

15 

4.6 

80 

6.5 

4.3 

6.1 

5.1 

7.9 

6.0 

5.6 

4.2 

3.4 

15 

4.55 

7.4 

6.5 

6.2 

5.1 

8.3 

5.9 

5.4 

4.1 

3..\5 

155 

4.5 

7.1 

6.7 

' 4.7 

6.2 

5.1 

8.6 

5.9 

5.4 

4.0 

3.4 

a.M 

4.5 

6.9 

6 6 

6.2 

5.1 

8.1 

5 9 

5.5 

4.0 

3.4 

15 

4.55 

6.7 

6.5 

' 5.3 

6.1 

5.2 

7.9 

6.3 

5.5 

3.9 

a4 

15 

4.6 

6.3 

6.4 

5.3 

6.0 

5.6 

7.5 

7.0 

.5.5 

3.9 

135 

155 

7,3 

6.1 

6 3 

6.0 

5.8 

7 5 

6.9 

5.4 

3.8 

135 

155 

7.3 

6.0 

6.0 

6.0 

7.6 

6.8 

5.3 

3.8 

14 

3.65 

6.9 

5.9 

5.9 

6.3 

7.8 

6.7 

5.3 

3.7 

14 

3.5 

6.5 

5.9 

5.7 

< 5.9 

6.4 

6.6 

a7 

3.4 

6.0 

5.6 



Nots.— heights  November  12  to  17  were  found  by  plotting  several  readings  a day  and  taking 
the  mean  from  the  curve. 
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SURFACE  WATER  SUPPLY,  1906. 


Hating  tables  /or  Yakima  River  near  Yakima,  TTosA. 

JANUARY  1,  11»4,  TO  JUNE  4,  igOS.** 


Gage 

hei^t. 

Dis- 

charge. 

Dis- 

charge. 

! Gage 
height. 

Di!K 

charge. 

1 Oaw 
height. 

Dis- 

charge. 

Gage 

height. 

Dis- 

charge. 

Fcft. 

Sec..fl. 

Feet. 

Stc..fl. 

1'  Fen. 

Sec.‘/t. 

1 Fret. 

Sec.-fi. 

Feet. 

See. -ft. 

3.80 

920 

1 4.70 

1,N00 

, 5.60 

3,070 

A50 

5,0U 

7.80 

9,170 

3.90 

1.000 

4.80 

1,920 

' 5.70 

3,240 

' 6.60 

5,295 

AOO 

9,930 

4.00 

1,090 

4.90 

2,045 

II  5.00 

3,420 

A 70 

5.565 

A20 

10,740 

4. 10 

1,180 

5.00 

2,180 

r 5.90 

3,615 

1 A80 

5,835 

A40 

11,600 

4.20 

1,280 

. 5.10 

2,315 

i 6.00 

3,830 

A90 

6,115 

A60 

12,480 

4.30 

1,380 

' S.20 

2,4.V5 

'■  6.10 

4,055 

7.00 

6,405 

AHO 

13, .100 

4.40 

1,480 

II  5.30 

2,600 

: 6.30 

4,285 

1 7.30 

7,025 

AOO 

14,240 

4.50 

1,580 

, 5.40 

2,750 

6.30 

4,525 

' 7.40 

7,720 

9.20 

15,120 

4.60 

1,690 

5.50 

2,910 

l|  A 40 

4,  ns 

1 7.60 

8,440 

JUNE  5,  1905,  TO  DECEMBER  31,  I905.t 


3.00 

460 

4.10 

1,290 

1 

! 5.20 

2,840 

6.60 

6,220 

; A80 

14,670 

a 10 

500 

4.20 

1.405 

5.30 

3,020 

A80 

6,890 

9.00 

15.600  1 

3.20 

.550 

4.30 

1,520 

5.40 

3,210 

7.00 

7,590 

laoo 

20,800 

3.30 

605 

4.40 

1,640 

A50 

3,400 

7.20 

8,290 

11.00 

26,700 

3.40 

0A5 

4.50 

1,700 

A60 

3,600 

7.40 

9,010 

12.00 

33,200 

3.50 

T25 

4.60 

1,SW 

5.70 

3,810 

7.60 

9,750 

13.00 

40,500 

3.60 

796 

4. 70 

2,030 

5.80 

4,030 

7.80 

10,510 

14.00 

48,600 

3.70 

875 

4.  so 

2,180 

A90 

4,260 

aoo 

11,300 

■ 15.00 

57,400 

aw 

965 

4.90 

2,340 

AOO 

4,500 

&20 

12,100 

lAOO 

67,000 

A90 

1,070 

5.00 

2,500 

A20 

5,030 

&40 

12,030 

1 

4.00 

1,180 

5. 10 

2,670 

A40 

5,600 

A60 

13,780 

1 

a This  table  io  applical>le  only  for  ouen^hannel  conditions.  It  is  based  on  discharge  measuremrati 
made  during  1904-5  and  is  well  deQncu. 

b This  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  12  discharge  measurements 
made  during  1905^  and  is  well  deflned  between  gage  heights  3.5  feet  and  7.7  feet.  The  extensioo  of  tbs 
table  is  l>asM  on  a discharge  for  the  maximum  gage  h^ht  of  1906  computed  from  a measurement  at 
Klona. 


Monthly  discharge  of  Yakima  River  near  Yakima,  Wash.,  for  190&-6. 

[Drainage  area,  3,300  square  miles.] 


! 

Month.  1 

1 

Diselmrge  in  second-feet. 

ToUlln 

acre-feet. 

Rnn-off. 

1 1 

Muxinium.  ^ 

j Minimum. 

1 ... 

Moan. 

1 8ec.^.  per  \ 
sq.  mif^  j 

Depth  Id 
inches. 

1905. 

January 

1 2.180 

1,280 

1.830 

113.000 

aS54  I 

A6I 

Fel)mary j 

I 3.020 

920 

1.7.10 

; 95.900 

.523  1 

M 

March ' 

1 9.  .550 

3.K30 

7.540 

! 463.000 

^28 

lO 

April 

1 9.U30 

3,420  1 

4,7.50 

28S.OOO 

1.44  ; 

1 1.61 

Sliiy 

1 7.720 

3,830 

4.930 

303.000 

1.49  1 

1.72 

J unc 

! H.7(« 

5.310 

8.320 

495.000 

2.53 

2.81 

July 

5.900 

1,290  1 

2,710 

167.000 

.831 ; 

.95 

.August 

1.290 

795  ! 

922 

56,700 

.279 

•8> 

September 

1 1.180 

795  1 

904 

; 53.800 

.274 

.31 

Octol»er 

6.750 

1,290  ; 

3.200 

107.000 

.970 

l.U 

Noveint)er. 

1 2.070 

1,520  1 

1.880 

112.000 

.570 

.M 

IH'ceinl>er 

1 2,100 

! 1,400 

1,700 

106,000 

.515  ' 

.59 

The  year 

14.700 

; 795 ; 

3,370 

2,440,000 

1.03  , 

lAfft 

1906. 

1 

January 

4. 2Ti0 

1.180  I 

; 1.820 

I 112.000 

a5S2  t 

AM 

Fcbniary 

5.030  : 

2.500 

1 3,880 

1 215.000 

1.18 

1.23 

March 

B.tm  \ 

2.670 

3.480 

! 214.000 

1.05 

1.21 

April 

13.800 

7,590  1 

1 9.900 

589.000 

3.00  1 

i ASS 

May 

12,100 

4.2(X) 

1 7.910 

486.000 

2.40  ! 

1 2.77 

June 

7,240 

3,020  I 

4,410 

262,000 

1.34 

1.B) 

July 

3,810 

905 

1.970 

121.000 

.600  i 

.69 

Au^iMt 

795 

035 

694 

42.700 

.210  1 

.24 

Septeintwr 

760 

G35 

705 

1 42.000 

.212 

.24 

OClOlKT 

8. 050 

72.5  1 

1 2.220 

136,000 

.673  1 

.78 

Noremlwr 

(VI.  900 

2.180  1 

12. 400 

738.000 

3.76  ; 

420 

i>eceml)er 

0. 550 

1 2,500  ; 

3,920 

1 241,000 

1.19 

1.17 

The  year 

(VI.  900 

0.15 

4.440 

3,200.000 

1 

1.35 

1 1&2B 

NoTB.^Values  are  rated  as  follows:  1906  and  January  to  June,  1906,  excellent;  July  to  December, 
1906,  fair. 
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YAKIMA  RIVER  AT  PROSSER,  WASH. 

This  station  was  established  February  8,  1906,  to  replace  the  old 
station  at  the  liighway  bridge  below  Prosser  Falls,  described  in 
Water-Supply  Paper  No.  178,  page  48.  It  was  abandoned  October 
12,  1906,  as  it  was  found  unsuited  for  low-water  measurements  and 
as  the  flow  was  controlled  by  dams  above.  It  was  located  IJ  miles 
Inflow  the  town  of  Prosser,  about  II  miles  below  the  cxiunty  bridge 
across  Yakima  River  and  the  power  plant  of  the  Prosser  Falls  Land 
and  Power  Company,  and  about  2,000  feet  from  the  Northern  Pacific 
Railroad  tracks. 

The  channel  is  straight,  and  the  current  fairly  swift  except  at  low 
stages.  The  banks  are  of  earth,  intermingled  with  basaltic  bowlders; 
the  right  bank  is  high;  the  left  is  low  and  liable  to  overflow  at  ex- 
treme high  water.  The  bed  of  the  stream  is  composed  of  massive 
bowlders  and  angular  cobblestones.  Tliere  is  one  channel  at  all 
stages. 

Discharge  measurements  were  made  from  a cable  and  car,  which 
was  removed  when  the  station  was  abandoned.  The  initial  point 
for  soundings  is  a cross  on  a large  bowlder,  2 feet  back  of  the  shear 
legs  on  the  left  bank. 

A wooden  inclined  gage,  which  was  read  by  G.  W.  Booth,  was 
located  on  the  right  bank,  80  feet  upstream  from  the  shear  legs. 
Tlie  bench  mark  is  the  top  of  a copper  plug  in  a large  bowlder  about 
40  feet  downstream  from  the  gage;  elevation,  18.44  feet  above  the 
datura  of  the  gage  and  61.3.44  feet  above  sea  level. 


discharge  metuiirenimta  of  Y’ainrna  Hivnr  at  ProMtr^  tn  1906. 


Date. 

i 

Hydrt^rapher.  j 

Width  1 

1 (wetion. 

Ctage 

height. 

1 Dis- 
[ charge. 

February  8 

; W.  C.  Muldrow 

' do - 

; Feft.  \ Sq.  ft. 

310  1 ^720 

312  [ 1,990 

303  • 1,610 

316  1 2,060 

291  1 1,160 

F(tt. 
7.20 
8 04  1 
, 6.84 ; 

8.25 
5.48 
3.00 

Scc.~ft. 

4,  ICO 
5. 450 
3.200 
5.000 
i;470 
a too 
62,800 

May  17 

November  17  ft  . 

1 662  1 7,470  ■ 

A Estimated.  ^ Measured  by  floats  from  new  highway  bridge  ai>ove  the  daiu. 
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SURFACK  WATER  SUPPLY,  1906. 

Daily  gage  height,  in  feel,  of  Yakima  River  at  Proseer,  Wash.,  for  1906. 


Hay.  1 

Fob.  1 

Mar. 

Apr. 

1 i 

7.8  i 

7.4 

9.5 

2 

7.8 

7.2 

9.7 

3 1 

7.7 

7.2 

9.4 

1 7.5 

7.2 

9.3 

5 ! 

7.5 

1 7.1 

9.3 

' 7.5  1 

1 7.0 

9.6 

7 

7.3 

7.0 

10.1 

8 

1 7.2  ; 

10.5 

9 

: 

' 7.2 

10.5 

10 

i 7.0 

1 7-4 

10.4 

11 

7.0 

7.3 

10.1  1 

12 

0.9 

7.1 

9.8 

13 

6.8 

7.0 

9.4 

14 

6.7 

7.2 

9.2 

15 

1 0.6 

7.4 

9.2 

10 

! 6.6 

7.3 

9.1 

17 

1 6.5 

7.3 

9.2 

18 

6.0 

7.2 

9.3 

19 

6.8 

7.1 

9.3 

20 

8.0 

1 0.9 

9.2 

21 

> 8.3 

, 6.9 

9.2 

22 

8.2 

6.8 

9.8 

23 

8.0 

1 6.H 

[ 10.5 

24 

7.9 

\ 0.8 

10.7 

25 

' 7.8 

6.9 

1 10.5 

1 7.7 

; 7.0 

! 9.9 

27 

7.7 

i ^-2 

9.6 

28 

1 

! 7.4 

9.3 

29 

7.8 

9.2 

30 

L 

8.0 

( 9.3 

.31 

8.3 

May. 

June. 

July. 

Aug. 

Sept. 

Ocl. 

9.7 

7.8 

5.7 

3.4 

2.9 

2.9 

10.1 

7 7 

5.6 

3.4 

3.0 

11 

10. 1 

7.3 

5.6 

.13 

2.9 

13 

10.2 

7.8 

5.5 

3.2 

2.9 

14 

10.2 

8.1 

5.6 

3 2 

2.9 

le 

9.9 

8.3 

5.7 

3.2 

2.7 

14 

9.5 

7.8 

5.7 

3.3 

2.9 

10 

9.3 

7.7 

5.8 

3.2 

2.9 

11 

9.0 

7.3 

5.8 

2.9 

3.0 

15 

9.1 

7.0 

5.7 

3.1 

3.0 

18 

0.3 

6.8 

5.5 

2.8 

2.9 

18 

9.3 

7.2 

5.4 

3.2 

2.9 

18 

9.0 

7.4 

5.3 

2.6 

3.0 

8.8 

7.5 

5 3 

3.0 

3.0 

8.6 

7.4 

5.2 

3.0 

3.0 

8.4 

7.3 

5.1 

3.0 

3.0 

8.2 

7.1 

5.0 

3.0 

3.1 



7.6 

7.0 

4.9 

3.0 

3.2 

7.0 

7.0 

4.8 

2.6 

3.2 

6.7 

6.9 

4.7 

3.0 

3.2 

7.3 

6.7 

4.6 

2.9 

3.2 

7.0 

6.5 

4.5 

3.1 

3.0 

7.0 

6.3 

4.4 

2.9 

2.9 

7.0 

6.2 

4.2 

3.0 

3.0 

7.2 

6.2 

4.1 

2.8 

3.0 

7.4 

6.2 

4.0 

2.6 

3.1 

8.4 

6.1 

3.9 

3.0 

3.2 

8.5 

6.1 

3.8 

3.1 

3.0 

8.4 

6.0 

3.7 

3.0 

2.8 

8.0 

6.8 

3.6 

2.6 

2.6 

7.8 

3.5 

2.6 





Rating  table  for  Yakima  River  at  Prosser,  Wash.,  for  1906. 


(Sage 

heigtil. 

Dis- 

charge. 

Ga^ 

height. 

DIs- 

charge. 

(Sage  j DIs- 
height,  charge.  ^ 

Gage 

height. 

Dis- 

charge. 

Oa« 

height. 

Dis- 

cb&ige. 

Ffcl. 

Sec.-ft. 

Ffft. 

Sfc.-ft. 

Feet.  Sec.-ft.  ' 

Feet. 

Sec.-ft. 

' Feet. 

Sec.-ft. 

2.60 

40 

180 

3i5 

6.00  1,060 

6.  40 

2,580 

8.80 

7,05b 

2,70 

.50 

190 

390 

5.10  ' 1,U0 

6.60 

2,860 

9.00 

7,510 

2.80 

65 

4.00 

415 

5.20  1,225 

6.80 

3,160 

9.20 

7,980 

2.90 

HO 

4. 10 

4S5 

5.30  , 1,310 

7.00 

3,480 

9.40 

8,460 

100 

100 

4.20 

540 

.5.40  1,400 

7.20 

3,820 

9.60 

8,940 

1 10 

120 

4.30 

595 

5.  .50  ' 1,500 

7. 40 

4,170 

9.80 

9,440 

120 

t45 

4.40 

655 

5.60  1 1,600 

7.60 

4,530 

10.00 

9,940 

130 

170 

4.50 

715 

5 .70  * 1,710 

7.80 

4.910 

11.00 

12,500 

140 

•jno 

4.60 

780 

5.80  j 1.820 

aoo 

5,310 

1.50 

230 

4.70 

845 

5.90  1,940 

8.20 

6,730 

' 

160 

26.5 

• 4.80 

915 

6.00  , 2,060 

8.40 

6,160 

1 

170 

3a5 

4 90 

6. 20  2,310 

1 1 1 

8.60 

6,600 



Note.— Thi'  above  table  is  applicable  only  tor  open-channel  conditions.  It  is  based  on  discharfs 
measurements  mu«le  during  1906  and  is  well  defineti  between  gage  beights  ft  feet  and  9 feet. 


Monthly  discharge  of  Yakima  River  at  Prosser,  Wash.,  for  1906. 

[Drainage?  nmi.  5.050  square  nilos.} 


Discharge  in  sccond-fi*et.  j 

Run-oll. 

.Monti). 

Maximum. 

Miniimiin.  j 

i Mean.  ' 

' 1 

TijI-kI  h)  J 

acre-feet. 

Sec.-ft.  per 
sq.  mile. 

Depth  in 
iiKbes. 

Februarj' 

5.940 

2.720  ! 

1 

4,150 

230.000 

0.822 

o.m 

March 

5.940 

3,160 

3,860 

237,000 

s7«4 

.m 

April 

11.700 

7,740  1 

1 9.130 

543,000 

1.81 

3.0 

May 

10.400 

3,010 

I 6,580 

405.000 

i.ao 

1.0 

J line 

} 5.940 

I.82U 

3.  GOO 

214.000 

.713 

•O 

July 

1.820  1 

230  ! 

1.080 

66,400 

.214 

Aii^ist 

40  1 

106 

6.520 

.on 

.02 



40  1 

98.0 

: 5.830 

.013 

.02 

Octol>er  1-12 

1 345 

8D 

210 

j 5,000 

.042 

.02 

The  in'rifxl 

1 

i 

1 1 

1,710,000 

1 1 

i 

i 

Note.— Vttliio*  ar»>  rated  an  follows:  February  lo  June.  exc?cUent:  July,  good;  August  to  October, 
(air. 
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YAKIMA  RIVER  AT  KIONA,  WASH. 

This  station  was  established  August  20,  189.5.  It  is  located  at  the 
highway  bridge  on  the  county  road  about  1,800  feet  northwest  of 
the  Northern  Pacific  Railway  .station  at  Kiona,  Wash.  It  is  about 
23  miles  above  the  mouth  of  the  riv’er.  The  conditions  at  this  sta- 
tion and  the  bench  marks  are  described  in  Water-Supply  Paper  No. 
178,  page  49,  where  are  given  also  references  to  publications  that 
contain  data  for  previous  years. 

The  staff  gage,  installed  December  23,  1905,  was  read  from  Jan- 
uan,"  1 to  March  22,  1906.  Subsequent  to  that  date  the  wire  gage 
was  used.  These  gages  are  referred  to  the  following  bench  marks: 
(1)  A standard  U.  S.  Geological  Sui^’ey  iron  bench-mark  post  near 
the  Northern  Pacific  Railway  station;  elevation,  61.35  feet  above 
the  datum  of  the  gage  and  514.79  feet  above  mean  sea  level.  (2)  A 
standard  U.  S.  Geological  Survey  iron  bench  mark  in  northeast  cor- 
ner of  II.  A.  Shandy’s  lot  near  right  approach  of  highway  bridge; 
elevation,  18.99  feet  above  gage  datum.  The.se  elevations  were 
checked  during  1906. 


I>ischargf  vieasuranmts  of  Vakhm  River  at  Kiona,  Wath.,  in  1906. 


Date. 

Hydrngrapher. 

Width. 

Area  of 
fkiction. 

Oam 

liei^t. 

Dis- 

charge. 

Fcbn»ry2l®.. 
March  23 

W.  C.  Miildrow 

Feet 

205 

Sq.ft. 

1..580 

Feet. 

7.14 

Sec.-fl. 

.5,480 

J.  C.  Ste\*ens 

275 

l.'itt) 

5.72 

2.870 

May  8 

301 

1.8TiO 

925 

8.09 

7,700 

217 

4.04 

309 

150 

July  30  ft 

fi7 

82 

2.99 

August  18ft  .... 

Muldrow  and  Stevens 

no 

58 

2.52 

October  13ft,... 

\\  . C.  Muldrow 

75 

9(i 

3.07 

2H5 

November  17  < . 

1).  C.  Henny 

l.ijOO 

8.400 

19.  .52 

61,(i00 

November  19  « . 

W.  C.  Muldrow 

4.250 

1.5.00 

31,700 

December  18  . . . 

2ti5 

1.310 

6.14 

3,570 

a Moan  of  two  ineamiremonts.  Measurcd  by  wading.  f Moapiin'd  by  floats. 


Daily  gage  height^  in  feet,  of  Yakima  River  at  A'l'ona,  Wank.,  for  1906. 


Day. 

Jan. 

Feb. 

Mur. 

Apr- 

May. 

June. 

July. 

Auft- 

Sept. 

Oct. 

Nov. 

Dec. 

1 

4.55 

6.35 

6.35 

8.5 

8.7 

6.8 

4.8 

2.8 

2.4.5 

2.7.5 

5.8 

2 

4.55 

6.45 

6.25 

8.8 

9.2 

6.7 

4.8 

2.8 

2.4 

2.8 

5.7 

6.55 

3 

4.55 

6.65 

6.15 

8.6 

9.4 

6.5 

4.7 

2.7 

2.4.5 

2.85 

S.5 

6.55 

4 

4.55 

6.55 

6.05 

8,4.5 

9.45 

6.7 

4.7 

2.7 

2.4 

2.9 

5.4 

6.6 

5 

4.6 

6.45 

6.05 

8.4 

9.4 

6.9 

4.7 

2.7 

2.4 

2.95 

5.3 

6.7 

6 

4.6 

6.35 

6.0 

8.8 

9.3 

7.2 

4.7 

2.7 

2.4.'; 

3.0 

5.2 

6.7 

7 

4.6 

6.  a.”. 

5.a5 

9.3 

8.8 

6.9 

4.7 

2.7 

2.45 

3.0 

5.2 

6.7 

8 

4.6 

6.15 

s.tt'; 

9.7 

8.5 

6.8 

4.6 

2.6.5 

2.5 

3.0 

5.5 

6.7 

9 

4.6.'> 

«.i.i 

6.45 

9.8 

8.3 

6.4 

4.6 

2.6 

2.45 

3.1 

5.3 

6.7 

4.65 

6.a5 

6.55 

9. 75 

8.3 

6.3 

4.6 

2.4 

3.2 

6.7 

6.7 

11 

4.6.'. 

5.a5 

6.65 

9.A5 

8.3 

6.2 

4.4.5 

2.6 

2.35 

3.2 

6.2 

6.65 

12 

4.&'» 

5.9 

6.45 

9.05 

K.4 

6.1 

4.35 

2.55 

2.4 

3.1 

6.82 

6.6 

13 

4.6 

5.75 

6.25 

8.6 

8.2 

6.3 

4.25 

2.6 

2.5 

3.  a') 

7.90 

6.5 

4.6 

5.6 

6.65 

9. 4 

7.9 

6.3 

4.2 

2.6 

2.55 

3.0.5 

10.4 

6.4 

15 

4.6 

0.55 

6.25 

9.2 

7.6 

6.3 

4.1 

2.5 

2.55 

3.05 

13.02 

6.3 

16 

4.55 

.V.5 

6.45 

H.l 

7.55 

6.2 

4.0 

2.45 

2.6 

3.1 

17.34 

6.3 

17 

4.55 

5. 45 

6.a> 

8.3 

7.25 

6.2 

3.9 

2.5 

2.6 

3.1 

19.78 

6.2 

18 

4.55 

5.45 

6.2.') 

s.l 

6.95 

6. 1 

.1.8 

2.45 

2.55 

3.3 

17.55 

6.15 

10 

4.5 

6.05 

8.4 

6.  .5.5 

C.O 

3.7 

2.5 

2.5 

3.8 

15.62 

6.2 

20 

4.45 

6.65 

5.85 

8.45 

6.3 

5.8 

3.6 

2.45 

2.55 

4.1 

12.84 

6.3 
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SURFACE  WATER  SUPPLY,  1906. 


Vaily  gage  height,  in  feet^  of  y^atima  River  at  Kiona.  Wash.,  for  290S — Continued. 


* 

Dav.  1 Jan. 

1 

Feb.  Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov.  j n«. 

21 1 4.4 



7.35  1 5.9 

8.5 

6.2 

5.7 

3.5 

2.5 

3.6 

4.3 

10.63  6.S 

22 4.5 

7.2  5.95 

8.7 

0.05 

5.5 

3.3 

2.4.5 

2.6 

4.3 

9.9  6» 

23 ! 4.«i 

7.1  6.95 

9.0 

6.0 

5.4 

3.2 

2.5 

2.6.5 

4.3 

8.0  8.3 

24 1 4.W 

7.0  5.M 

0.9 

5.9 

5.2 

3.1 

2.5 

2.65 

4.2 

8.5  , 63 

25 i 4.75 

6.75  5.0 

9.7 

5.8 

5.2 

3.1 

2.55 

2.68 

4.3 

8.2  1 8.2 

M 1 (1.7.^ 

6.65  5.0 

9.2 

6.2 

5.2 

3.0 

2.55 

2.7 

4.1 

8.0  8.65 

27 1 6.85 

6.45  6.0 

9.0 

7.25 

5.1 

2-8 

2.55 

2.7 

4.3 

7.7  1 8.06 

28 ' 6.25 

0.45  6 35 

8.5 

7.5 

5.0 

2.8 

2.5 

2.7 

7.2 

7.5  1 7-T 

29 ' 6.3 

6.55 

8.4 

7.4 

4.9 

2.8 

2.55 

2.7 

7.0 

7. 1 

.■» ( 6.A5 

1 6.9 

8.5 

7. 1 

4.6 

2.75 

2.5 

2.7 

6.7 

6.9  1 7.3 

.11  ' fli*! 

7.3 

7.0 

2.8 

2.4 

6.5 

7.3 

1 

Note.— Thp  heiichta  from  Novf*mb<*r  15  to  21  wero  found  by  plotting  aeveral  readings  & day,  and 

taking  the  moan  from  the  cun*e. 


Rating  table  for  y'akima  River  al  A'lona,  Wash.,  from  October  1,  290/iy  to  December  SI, 

igoc. 


Dis-  ‘ 

Dis- 

Dl»- 

Gage 

Dis- 

Gage 

Dis- 

beigfu 

chan?e. 

height. 

charge. 

hei^t. 

charge.  , 

height. 

charge. 

hel^t. 

charge. 

Feet. 

Sec.-ft. 

Fret. 

Sec.fl. 

1 Feet. 

8ee..ft. 

Fret. 

Stc.-fl. 

1 

Fttl. 

See. -ft. 

2.30 

90 

3.60 

m 

1 4.90 

1,780 

« 40 

1 

9.00 

9,590 

2.40 

120  1 

3.  70 

600 

5.00 

1,900 

6.60 

4,350 

10.00 

12,100 

2.50 

1.50 

3.80 

760 

1 5. 10 

2,020 

6.80 

4,740 

t 

11.00 

14,950 

2.60 

180 

3. 90 

835 

5.20 

2, 150 

7.00 

5,140 

'1 

12.00 

18,150 

2.  70 

210 

4.00 

910 

6.30 

2,280 

7.20 

5,550 

1, 

13.00 

21,900 

2.80 

245 

4. 10 

990 

1 5.40 

2,420 

7.40 

5,970 

14.00 

26.i"0 

2.90 

280 

4.20 

1,070 

' 6.  .50 

2,560 

7.60 

6,390 

15.00 

31,700 

3.00 

315 

4.30 

1,160 

1 5.60 

2,700  1 

7.80 

6,830 

' 

16.00 

37,600 

3. 10 

355 

4.40 

1,250 

, 5.70 

2,K50  .1  8 00 

7,270 

17.00 

44.000 

3.20 

400 

4 .50 

1,350 

' 5.80 

3.000  Ij  820 

7,710 

1800 

50.800 

3 .30 

450 

4.60 

1,4.V) 

; 5.90 

3,160 

840 

8,170 

19.00 

57.800 

3.40 

.500 

4.70 

1,560 

6 00 

3,320 

8.60 

8,630 

II 

20.00 

65,100 

3.50 

555 

4.80 

1,670 

6.20 

3,650 

8 80 

9.110 

'1 

h 

Note.— The  above  table  is  applicable  only  for  opeu-chapnel  conditions.  It  is  bused  on  disrharpe 
measurements  made  during  189^1906  and  is  well  denne<l. 


Monthly  discharge  of  yakima  River  at  Kiona,  Wash,,  for  1905-6. 

(Drainage  art'a.  square  miles/] 


Dischaige  In  second-feet. 

1 Total  In  I 
aore^feet-  1 

1 : 

Run-off. 

Month.  1 

Maximum. 

1 1 

Minimum. 

I Mean.  ' 

Sec.-fl.  per  i 
oq.  mile.  I 

Depth  in 
, inches. 

190.5.  1 

Octebera | 

4.740  i 

fiflO 

1 1 

2,470 

152,000 

0.473 

< O.M 

Novenil»er« 

' 2,560 

1,560  i 

1.860  1 

111,000 

..356 

, .44 

Decern  l>ero 

i.im 

1.4.'W 

1 I, 710  I 

105.000 

.327 

.44 

1906. 

1 

January 

3,fk)0 

1,2.50 

1 , 850 

114,000 

.354 

.11 

February 

.5.860 

2,490 

3.  .840  : 

213.000 

.734 

.74 

March.. 

5. 760 

3,710 

228  oat 

.709 

-S 

11,800 

7,m 

9. 400 

559,000 

1.80 

2.01 

May 1 

! 10,7a) 

3.000 

6.621) 

407,  oa) 

1.27 

1.44 

1 5,. 550 

1,670 

3,440 

20.*.,ax) 

.658 

.73 

July ' 

1 1.670 

228 

923 

56.800 

.176 

.20 

August J 

1 245 

120 

172 

10.600 

.033 

.04 

September 

1 210 

105 

162 

9.540 

.03! 

,03 

October.. ' 

1 5..5.V) 

228 

1.I2D 

68. 900 

.214 

.25 

November 

1 6.1.. 500 

2,150 

12.  iOO 

738.000 

2.37 

2.64 

December 

' 7.»M) 

3,560 

5,010 

308,000 

.958 

1.10 

The  year 

‘ 8i..5ai 

1 1 

1 

1 4,050 

j 2,920,000 

.776 

10.45 

a These  values  supersede  those  published  in  Water-Supply  ra|>er  No.  178,  which  were  in  error, 
published  gage  heights  for  IWVi  were  in  error  as  follows;  Octolier  21  to  November  9. 0.7  foot  too  hlCT- 
November  10  to  29. 0.2  foot  too  high;  November  30  to  December  19,0.3  fool  too  high,  and  from  I>ecemwi 
19  to  23,  0.35  foot  too  high. 

Note.— Values  for  1905  and  19oe  are  rate«l  as  good. 
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YAKIMA  RIVER  NEAR  RICHLAND,  WASH. 

This  station  was  established  July  28,  1906,  for  the  purpose  of 
determining  the  amoimt  of  water  wasted  into  Columbia  River.  It 
is  maintained  only  during  the  irrigating  season.  It  is  located  at 
Yakima  Ferrj-,  near  the  mouth  of  Yakima  River,  and  below  the 
headgate  of  the  iVmon  Canal,  the  last  diversion. 

The  channel  is  straight,  the  banks  are  high  and  clean.  The  bed  of 
the  stream  is  composed  of  gravel  and  bowlders. 

Measurements  are  made  by  wading  at  any  convenient  place  near 
the  gage. 

The  gage,  wliich  was  read  during  the  season  by  J.  E.  See,  is  a 1 by 
6 inch  board  bolted  to  a large  bowlder  in  midstream,  500  feet  below 
the  ferrj'.  The.  bench  mark  is  a cross,  marked  B.  M.,  on  a large, 
round  bowlder  in  the  channel,  at  right  angles  to  the  direction  of  cur- 
rent from  the  old  cribworks  on  the  right  bank,  where  an  old  water  lift 
wheel  w'as located;  elevation,  5.05  feet  above  the  datum  of  the  gage. 


JJiicharge  metuuremenU  of  Yakima  River  mar  Richlarul,  Wath.,  in  1906. 


Date. 

Hydrogrnpher.  | 

1 width. 

! A rea  of  I 
1 section.  | 

Cage 

heignt. 

1 Difr- 
charge. 

July  28 

W.  C.  Muldrow 

Feet. 

16 

100 

1 

1 Sq.  ft.  1 
122 
12 
1443 

Feet,  i 
1.46  i 
.63  1 
1.55 

5cc.-//. 

Ij.S 

1 9.4 

1 195 

Daily  gage  height,  in  feet,  of  Yakima  River  near  Richland,  Waeh.,for  1906. 


Day. 

July. 

Aug. 

Sept. 

Oct. 

Day.  July. 

Aug. 

Scpl. 

Oct. 

Day.  jjuly. 

•\iig. 

Sept.  Oct. 

1 

1.25 

0.6 

0 8 

12 1 

or 

>3 

06 

2 

1.15 

.6 

.85 

13  . :.  . . 

.6 

1.55 

24  ..  

.6 

.6 

3 

1. 1 

.6 

1.0 

14 ' 

.tio 

.6 

1.52 

25 

.6 

.75 

4 

1.5 

. 6 

1-25 

15 ! 

.65 

.6 

1.6 

2<i 

.6 

8 

5 

1.0 

.6 

1.? 

16..... 

.65 

.6 

1.7 

27;;;;; 

.6 

6 

0.9 

.6 

1.35 

17 > 

.65 

.6 

1.7.5 

1.1 

.6 

.8  1 

7 

.8 

.6 

1.3 

18 

. 6 

.6 

1.7K  2ft  14 

8 

.75 

.6 

1 38 

19  . 

.6 

.6 

19 

30 ‘ 1.35 

.6 

9 

.7 

.6 

1.28 

20 

. 6 

2.8 

.6 

10 

.75 

.6 

15 

21 

.6 

31 1 1.25 

11 

.7 

.6 

1.55 

22 

.6 



1 

1 

Rating  table  for  Yakima  River  near  Richland,  ]ymh.,from  July  kd,  1906,  to  October  19, 

1906. 


Oage 

heif^t. 

Dis- 

charge. 

Cage  1 
height. 

Dlni- 

charge. 

Cage  i 
height. 

DIs-  ' 
chargi’. 

! Cage  j 
height. , 

: Di»-  1 

chargt'.  ; 

i Cage  * 
height. 

DIs-  1 
charge. 

Feel. 

Stc.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

, Sec.-ft.  , 

Feet. 

Sec.-ft. 

0.60 

8 

0.90 

31 

1.20 

\ 87  ' 

i 1.50  ! 

1 185  1 

1.80 

340 

0.70  ! 

13 

1.00 

44)  ' 

1.30 

114 

‘ 1.  riO 

' 235 

1.90  ! 

400 

0.80 

31 

1 1.10 

65  i 

1.40 

.45  1 

: 1.70 

280 

1 

l 

Note. — The  above  table  le  based  on  3 discharge  ineasureiiienls  made  during  1906  and  1s  not  well 
defined. 
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SURFACE  WATER  SUPPLY,  1906. 


Monthly  dUcharye  of  )'aKnui  River  ruar  Richland,  UVwfc.,/or  7906. 


July  



8<*ptuml»or 

OctoU'r 

The  p«*ri<Kl 


Month. 


• ! 

■i 

i 

I 


Discbarre  In  sw>nd-fcet.  i _ 

_ - _ . _ Touite 


Maxltnum. 

^ Minimum.  | 

Mean,  j 

sere-feel. 

185  1 

100  , 

140  1 

ijio 

185  1 

8 ‘ 

24.6 

liSlO 

29 

8 

ia7 

1 tar 

400  ' 

21 

178  1 

6,  no 

i 9,97[} 

, 1 

I 


Nore.— Viiluos  arv  rat«*«t  a»  fair. 


LAKK  KEECHEUTS  NEAR  MARTIN,  WASH. 

Tills  station  was  estahlishecl  Januan'  12,  1906,  to  obtain  the  fluc- 
tuations of  the  lake  surface  and  the  amount  of  stored  water.  It  is 
located  at  the  foot  of  the  lake,  4 miles  northeast  of  Martin,  Wash., 
on  the  State  road  over  Sno(|Ualmie  Pass. 

All  f;a>;e  heifihts  for  1906  refer  to  the  level  of  the  sill  of  the  outlet 
tunnel  of  the  dam,  which  is  2,4.57.00  feet  above  sea  level.  The  bench 
mark  is  a spike  in  the  root  of  a stump  on  the  right  bank  of  the  outlet 
near  the  abutment  of  the  dam;  elevation,  16.05  feet  above  the  datum 
of  the  gage  and  2,47.3.05  above  s«*a  level. 


Daily  gwjt  height,  in  feel,  of  Lake  Keechelut  near  Martin,  Wash., for  1906. 


Day.  Jan. 

Feb.  ; 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

D«. 

1 

1.  ?2  1 

1.48 

1.73 

8 17 

2.47 

1.73 

082 

0.40 

0 44 

222 

a 12 

2.. 

1.62  ' 

1.41 

1.86 

3.57 

2.40 

1.73 

.80 

as 

.46 

20»> 

a 31 

3.. 

1.  51  ' 

1.3:1 

1.  84 

3.54 

2.  40 

1.73 

.78 

.37 

.54 

202 

a 41 

4.. 

1.43  1 

1.28 

1.84 

aso 

2.6.1 

1.70 

.78 

.91 

1.99 

aa» 

5.. 

1 

1.38 

1.25 

1.91 

a39 

2.58 

1.68 

.76 

.35 

.93 

1.94 

a!s5 

6.. 

1 

1.32 

1.20 

2. 10 

a 16 

2.51 

1.64 

.75 

.32 

,92 

208 

4. 13 

1.31 

1. 1C 

2.37 

a 02 

2.  44 

1.58 

.75 

.88 

2.22 

4.30 

H j 

1.30 

1.  16 

2.53 

2. 

2.34 

1.52 

.74 

.36 

.94 

2 44 

4.82 

9 

1.28 

1.22 

2.5H 

ao3 

2.24 

1.47 

.73 

.36 

.99 

264 

a 01 

10 ' 

1.26 

1..10 

2. 53 

a25 

2. 19 

1.44 

.72 

.36 

1.00 

3. 16 

&09 

11 

1.24 

1.33 

2.  42 

a 30 

2. 15 

1.  43 

.70 

.33 

.97 

a?o 

aio 

12.. 

0.  Wi 

1.22 

1.3f> 

2.30 

a28 

2.22 

1..J7 

.70 

.32 

1.01 

a 92 

4.66 

1.1.. 

1.20 

1.  .14 

2.  10 

.109 

2. 17 

1.34 

.69 

.32 

1.04 

a73 

4.21 

14.. 

83 

1.  18 

1.12 

2.06 

2.90 

2. 14 

1.31 

.64 

.52 

1. 10 

6.09 

4.01 

15. . 

77 

1.  16 

2.04 

2.95 

2. 11 

1.26 

.54 

1.32 

au 

16. . 

1 

1.  16 

1.24 

2.00 

2. 84 

2.08 

1.24 

.63 

.52 

1.67 

3.  SI 

17.. 

1 .94 

1.17  1 

1.24 

2.25 

2.73 

2.03 

1.21 

.62 

.50 

122 

4.03 

1.8 

1 l.OtJ 

1.20 

1. 18 

2.32 

Z5<i 

2-00 

1. 17 

.62 

.46 

2.64 

4.01 

19.. 

1.70  i 

1. 18 

2.34 

2.43 

1.96 

1. 13 

.61 

.42 

2.64 

4.  41 

20.. 

1.84 

1. 13 

2.46 

Z36 

1.94 

1. 10 

.60 

.40 

2.50 

4.91 

21. 

i I 46 

1.87 

1. 10 

2.  76 

2.:io 

1.94 

l.OC 

.60 

.37 

2.27 

i95 

22. . 

1 1.57 

1.08 

3.04 

128 

1.99 

1 04 

.58 

.a5 

2. 16 

4.75 

23.. 

' 1.77 

1.84 

1.08 

3.07 

2.21 

1.96 

1.02 

.56 

.34 

2. 11 

4.52 

24.. 

1.84 

1.84 

1.04 

2.98 

2. 17 

1.92 

.97 

.54 

.34 

2.06 

4.J1 

25. 

1.87 

1.  HU 

1.02 

2.92 

2.26 

1.90 

.94 

.52 

. 40 

2. 17 

4.29 

2t>. . 

2.  .10 

1.75' 

1.04 

2 88 

2.  65 

1.8<I 

.92 

.50 

.47 

2.27 

4.69 

•»? 

.90 

.49 

. 48 

2.32 

502 

28. . 

2.14 

1.  58  * 

1. 11 

2.  KO 

2.  i>2 

1.83 

.88 

.48 

.50 

2.  47 



533 

29.. 

i.in 

2.90 

2.  53 

1.  84 

.86 

. 46 

. 48 

267 

563 

30.. 

1.93 

1.25 

3.02 

2.56 

1.82 

.85 

.41 

.45 

257 

a 12 

595 

31.. 

1 1.89 

1.56 

2.  62 

.84 

.41 

237 

022 

! 

1 
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KACHE88  LAKE  NEAR  EA8TON,  WA8H. 

This  station  was  established  September  20,  1905,  in  order  to  deter- 
mine the  amount  of  storage  in  Kachess  Lake.  The  datum  of  the 
gage  is  the  same  as  during  1905. 

Daily  gage  height^  in  feet,  of  Kach(9s  Lake,  near  Easton,  Wash,,,  for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

. 

May. 

Juno.  July. 

Aug. 

Sepl. 

Oct. 

Nov. 

Dec. 

1 

1.25 

2.2 

1.95 

1.7 

3.6 

5.6  5.4 

125 

1.35 

155 

2.45 

185 

2 

1.2 

Z2 

1.9 

1.8 

3.8 

5.3 

12 

1.3 

.6 

2.35 

16 

3 

1.15 

2. 15 

1.85 

1.9 

3.8 

5.8  5.25 

12 

1.2 

.6 

2.3 

135 

4 

1.2 

2.15 

1.8 

2.0 

3.8 

6.0  5.2 

1 15 

1.1 

.(»5 

2.2 

12 

6 

’ 1.15 

2.15 

1.8 

2.0 

3.75 

&05  5. 1 

115 

i.i 

.65 

2.2 

10 

6 

1.25 

2.1 

1.7 

2.1 

3.7 

6. 1 5.  a5 

115 

1.0 

.65 

2.4 

2.85 

7 

1. 15 

2.05 

1.6 

2.25 

3.6 

6. 1 5.0 

3.1 

1.0 

.as 

2.5 

2.9 

$ 

1.15 

2.06 

1.6 

2.5 

3.5 

6.05  1 4.9 

11 

.95 

.65 

2.65 

2.8 

9 

1.2 

2.0 

1.6 

2.65 

3.5 

6.0  4.8 

105 

.9 

.6 

2.  75 

2.6 

10 

1.15 

2.0 

1.6 

2.7 

16 

ao  4.7 

3.0 

.85 

.r.5 

3. 1 

2.5 

11 

1.  1 

2.05 

1.6 

2.7 

18 

5. 95  1 4.  6 

2.9 

.8 

.65 

14 

24 

12 

1.1 

1.95 

1.6 

2.6 

4.0 

5.95  4.5 

2.85 

.75 

.as 

192 

2.3 

13 

115 

1.9 

1.6 

2.6 

4.1 

5.9  .4.45 

2.  75 

.75 

.65 

5.38 

2.2 

14 

1.15 

1.9 

1.6 

2.6 

4.2 

5.9  4.15 

2.7 

.8 

.7 

8. 18 

2. 15 

15 

1.15 

1.8 

1.55 

2.6 

4.4 

5.85  4.25 

2.65 

.75 

.76 

9.  46 

2. 1 

16 

1.1 

1.7 

l..-i5 

2.65 

4.6 

5.85  4.2 

155 

.7 

.85 

9.34 

2.05 

17 

1.1 

1.7 

1.55 

27 

4.7 

5.  75  4.  1 

25 

.7 

1.1 

8.?2 

1.95 

18 

1. 1 

1.85 

1.55 

27 

4.8 

5 7 4. 0 

24 

1.25 

8. 1 

1.9 

19 

1.1 

1.9 

1.55 

2.8 

5.0 

5.7  , 19 

2.3 

.05 

1.3 

7.6 

2 0 

20 

1.1 

1.95 

1.5 

28 

115 

5 . 7 .2  8 

22 

.6 

1.3 

7.1 

2. 15 

21 

1.15 

1.9 

1 5 

3.0 

5.25 

5. 75  17 

2.1 

.6 

1.3 

ao 

2.2 

22 

1.15 

2.0 

1 5 

3.3 

A 35 

5.8  16 

2.05 

.6 

1.3 

a2 

225 

23 

1.3 

1 9 

1.4 

3.4 

5.4 

5.8  i 15 

2.0 

.6 

1.25 

18 

22 

24 

1.35 

1.85 

1.4 

3.5 

5.  45 

5.8  15 

1.9 

. So 

1.3 

54 

2 15 

25 

1 45 

1.95 

1.5 

25 

5 45 

5.8  14 

1.9 

.6 

1.4 

13 

21 

26 

1.05 

2.0 

1.4 

.15 

5.  45 

5.  75  ' 14 

1.8 

.55 

23 

4.9 

21 

27 

17 

1.95 

1 4 

.2  5 

5.5 

5 65  1 35 

1.7 

.6 

2.7 

4.5 

2. 1 



1,9 

1.  95 

1.4 

25 

5.5 

5 6 1 13 

1.7 

.6 

27 

4.4 

205 

29 

2.0 

1.5 

3.  5 

5.  55 

5.5  1 13 

55 

2 6 

30 

2. 15 

1 5 

3.  55 

5.  55 

4.0 

31 

2. 15 

1.5 

5.5 

i 13 

1.  45 

2.45 

1.9 

KACHESS  RIVER  NEAR  EASTOX,  WASH. 

This  station  was  established  October  14,  190.3.  It  is  located  2 miles 
northwest  of  Easton,  Wash.,  and  one-half  mile  below  the  foot  of  Lake 
Kachess,  at  the  outlet  of  which  a dam  has  been  constructed  by  the 
Cascade  Canal  Company.  This  dam  controls  the  flow.  The  condi- 
tions at  the  station  and  the  bench  marks  are  described  in  Water-Sup- 
ply Paper  No.  178,  page  78,  where  are  given  also  references  to  publi- 
cations that  contain  data  for  previous  years. 

Ditcharge  mcaaurrmtnts  of  Kachess  Hirer  near  Easton,  Wash.,  in  I90f>, 


Date.  j 

1 Hydographer. 

1 Width.; 

; Area  of 
aection. 

II 

jco 

Dis- 

chai^. 

March  16 

Feet. 

Sq.  ft. 

Feet. 

Ser.-/r. 

70 

113 

186 

, 215 

M«y  1 ! 

! W.  C.  Muldrow 

76 

229 

5.45 

732 

July  16 ' 

' do 

1 m 

120 

4.01 

2.56 

August  11 

1 do 

68 

94 

162 

, 156 

Aug.181  23 

do 

68 

97  ’ 

lai 

149 

September  24. . 

1 do 

64 

67 

123 

' 74 

October  29 1 

I Muldrow  and  McCdashan 

! 74 

164 

4.60 

428 

November  26..' 

1 

' W.  C.  Muldrow 

1 

i 

230 

5.50 

722 
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SUBFACE  WATER  SUPPLY,  1906. 


Daily  gagt  height,  in  feet,  of  Kachen  River  ruar  Eatlon.  Wttth.,/or  1906. 


I 


D.y. 

Jan. 

Keb. 

Mar. 

Apr. 

M»>. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

, I>c. 

1 

3.7 

4.2 

4. 1 

195 

5.  45 

105 

4.25 

13 

155 

12 

4.4 

t 11 

2 

3.tl5 

4.2 

4.0 

4.0 

5.5 

19 

4.2 

13 

16 

125 

4.3 

. 10 

3 

165 

4.2 

4.0 

4.a5 

5.5 

4.0 

4.15 

125 

16 

13 

4.2 

4.9 

4 

3.65 

4. 15 

4.0 

4.1 

5.5 

4.1 

4.2 

12 

16 

135 

4.0 

4.9 

5 

3.65 

4.2 

4.0 

4.1 

5.45 

4.2 

4.2 

12 

155 

135 

12 

4.1 

ft 

3.7 

4.15 

19 

4.2 

5.4 

4.3 

4.25 

12 

15 

135 

13 

4.4 

? 

3.('i5 

4. 15 

19 

4.35 

5.4 

4.3 

4.3 

12 

IS 

135 

13 

4.4 

8 

3.65 

4. 15 

19 

4.45 

5.3 

4.25 

4.2 

125 

15 

13 

IS 

4.5 

9 

3.7 

4.1 

19 

4.55 

5.3 

4.6 

4.  15 

16 

145 

13 

135 

4.45 

10 

3.6 

4.1 

19 

4.6 

5.4 

4.6 

4.1 

165 

145 

13 

14 

4.4 

11 

3.6 

4.1 

19 

4.55 

4.5 

4.6 

4.15 

16 

14 

13 

145 

4.SS 

12 

3.A 

4.1 

10 

4.5 

4.25 

4.SS 

4.0 

16 

14 

13 

172 

4.B 

13 

3.6 

4.05 

19 

4.5 

4.2 

4.U 

4.0 

16 

135 

13 

4.68 

4.3 

14 

3.6 

4.0 

19 

4.5 

17 

4.5 

4.1 

16 

135 

135 

164 

4.2 

3.6 

195 

19 

4.5 

17 

4.5 

4.15 

16 

135 

14 

7.85 

4.15 

16 

3.6 

19 

19 

4.55 

18 

4.4.'i 

4.0 

165 

13 

145 

10 

4.1 

17 

3.0 

10 

19 

4.6 

17 

4.45 

4.0 

165 

13 

155 

7.82 

4.1 

18 

3.6 

195 

1K5 

4.6 

165 

4.4 

195 

175 

13 

165 

7.5 

4.06 

19 

16 

4.0 

1H5 

4.65 

16 

4.1 

185 

175 

13 

17 

7.2 

4.05 

20 

16 

4.05 

18 

4.65 

16 

4.1 

18 

17 

125 

17 

6.8 

4.1 

21 

16.5 

4.05 

18 

4.8 

165 

4.0 

185 

17 

125 

17 

6.6 

4.U 

22 

ltl5 

4. 15 

18 

5.0 

165 

195 

18 

165 

125 

17 

6.4 

4. 25 

23 

17 

4. 1 

175 

5.a5 

16 

19 

17 

17 

12 

165 

6.1 

4.2 

24 

18 

4. 1 

175 

5.15 

16 

19 

14 

16 

12 

165 

5.15 

4 2 

25 

185 

4.1 

18 

5.2 

4.2 

4.5 

13 

17 

13 

17 

17 

4. 15 

20 

4.0 

4.15 

1 75 

5.2 

4.55 

4.55 

115 

17 

125 

4.45 

15 

4.13 

27 

4.0 

4. 1 

1 75 

5,2 

4.55 

4.55 

145 

165 

125 

4.8 

13 

4. 15 

4.1 

4.1 

3. 75 

5.2 

4.6 

4.5 

115 

16 

125 

4.7 

13 

4.1 

29 

4. 1 

18 

5.3 

4.6 

4.5 

13 

17 

12 

4.6 

12 

4.1 

30 

4.  1 

18 

5.4 

4.6 

4.15 

125 

165 

12 

4.6 

115 

4.05 

31 

4. 1.5 

181 

4.55 

13 

16 

4.4 

4.0 

Note.— (Sa§;i>  heights  for  Novpinher  12  to  17  were  found  by  plotting  several  readings  a day  and  taking 
the  mean  from  the  curve. 

Rating  table  for  Kachess  River  near  Eatton,  Wash., /or  J906. 


Oa»* 

height. 

Dis- 

charge. 

1 OagP 
' height. 

Dts- 

ehargi*. 

0»w 

height. 

DIs- 

charge*. 

Gage 

height. 

Dto- 

charge. 

Oigi' 

hei^t. 

Dis- 

charge. 

Ffft. 

Sfc.-ft. 

Frrt. 

Sec.-/t. 

Fret. 

Stc.-ft. 

Feet. 

Sec.-/t. 

Feet. 

See.-fl. 

3.20 

ti2 

4.00 

240 

4.80 

4?5 

5.60 

6.80 

\,4i> 

3.30 

8U 

4.10 

266 

4.90 

510 

5.70 

830 

7.00 

1.560 

3.40 

98 

4.20 

294 

5.00 

545 

5.80 

880 

7.20 

1.090 

3.50 

118 

, 4.30 

322 

, .VIO 

580 

5.90 

930 

7.40 

1.830 

3.60 

140 

4.40 

150 

5.20 

615 

6.00 

980 

7.60 

1,980 

3.70 

164 

1 4.50 

380 

! 5.30 

655 

6.20 

1.090 

7.80 

2.140 

3.80 

188 

4.00 

410 

5.40 

605 

6.40 

1,200 

8.00 

2.300 

3.00 

214 

4.70 

1 

442 

5.50 

735 

6.00 

1,320 

Note.— The  aliove  table  Is  applicable  only  for  opcn<hannel  conditions.  It  Is  bu^d  uu  U.M.liarg« 
niensiirements  made  during  1000  and  is  wi*ll  defined  IhMow  gage  height  5.5  feet. 


J/onfA/t/  di-fcharge  of  Kachess  River  near  Easton,  Wash., /or  1906, 

|I)rainagi>  anti,  (v)  square  miles.] 


.Month. 

Discharge  In  socond-f<<et. 

Totol  In 
acre-feet. 

Run-ofL 

.Maximum. 

Minimum. 

Mean. 

8ec.-ft.per 
sq.  mil& 

DepUila 

locbea. 

January...  . . 

280 

140 

173 

10.600 

2.75 

il7 

Febriu»r>* 

291 

214 

263 

14,000 

4.17 

4.31 

March 

2lili 

176 

206 

12,700 

127 

in 

April 

('41.5 

227 

431 

35,800 

689 

7.m 

May 

..  :x. 

140 

401 

34,700 

637 

7. 34 

June 

410 

214 

325 

19.300 

5.16 

176 

July 

322 

71 

211 

11000 

135 

184 

August 

176 

62 

131 

8,060 

108 

140 

St'pleniluT 

no 

62 

92.8 

5,  .520 

1.47 

l.M 

OctolnT 

47.5 

62 

168 

10,300 

167 

NovernixT 

. . , 2. :«) 

fV2 

796 

47,500 

1167 

14. 14 

I>ec«*ml>er 

.580 

240 

337 

20,700 

135 

tv 

The  ywi  r 

^ 2,  .100 

13 

295 

213,000 

4.66 

0.9 

N’oTE.»VahH‘sare  rHt4H|  as  follows;  January  to  March  and  July  to  October,  good;  mnalnder  of  year, 
excellent. 
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CLEALUM  RIVER  NEAR  R08LYN,  WASH. 

This  station  was  established  October  10,  190.3.  It  is  located  1,000 
feet  below  the  outlet  of  Lake  Clealum.  It  is  2J  miles  northwest  of 
Roslyn  and  6J  miles  northwest  of  Clealum,  Wash.  On  March  17, 
1906,  the  gage  was  lowered  to  the  same  datum  as  was  used  prior  to 
August  28,  1905.  All  gage  heights  of  1906  refer  to  this  datum,  17.40 
feet  below  the  bench  mark,  which  is  a large  spike  driven  into  a root 
on  the  downstream  side  of  the  blazed  tree  on  the  left  bank  to  which 
the  cable  is  fastened.  The  gage  was  read  during  1906  by  Mark 
Barkwell,  Mrs.  Samuel  Davis,  and  employees  of  the  United  States 
Reclamation  Service  . The  conditions  at  this  station  and  the  bench 
marks  are  described  in  Water-Supply  Paper  No.  178,  page  80,  where 
are  given  also  references  to  publications  that  contain  data  for  pre- 
vious years. 


Discharge  measurements  of  Clealum  Hirer  near  Roslyn,  Wash.,  in  1906. 


Date. 

HydrographtT. 

Width. 

An*a  of 
1 section. 

1 (iHge 

height. 

Dis> 

charge. 

Feet. 

124 

148 

12a 

80 

82 

128 

12T> 

1 Sq.ft. 

! 720 

; lf220 

, 753 

139 
114 
8S3 
78(1 

Feet. 

2.35 

5.98 

2.90 

1.96 

1.58 

3.50 

a 01 

Sec.-fl. 

520 

3,370 

774 

443 

2G4 

1,150 

780 

W.  C.  Muldrow 

August  24  f> 

Octoiier  31 

November  27... 

Steveni  and  Muldrow 

Muldrow  and  McGlashan 

W.  C.  Muldrow 

a Large  amount  of  doad  water.  b Measim'tl  by  wading. 


Daily  gage  height,  in  feet,  of  Clealum  Hirer  near  Roslyn,  Wash.,  for  1906. 


D.y. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

1 

1.8 

3.1 

2.4S 

4.0 

6.0 

2 

1.75 

3,2 

2.4 

4.0 

6.1 

3 

1.72 

3. 15 

2.35 

3.9 

6.0 

4 

1.72 

3.1 

2.3 

3.8 

6.0 

5 

1.7 

3.0 

2.25 

3.0 

5.8 

6 

1.7 

2.9 

2.2 

4.4 

5.3 

7 

1.75 

2.8 

2.2 

4.7 

5.0 

8 

1.72 

2.7 

2.2 

4.9 

4.9 

9 

1.75 

2.6 

2.3 

4.R 

5.0 

10 

1.75 

2.55 

2.4 

4.5 

5.5 

n 

1.75 

2.5 

2.5 

4.3 

5.7 

12 

1.72 

2.4 

as 

4.0 

5.6 

13 

1.72 

2.4 

2.58 

3.8 

5.1 

14 

1.7 

2.32 

2.5 

3.7 

4.8 

15 

1.7 

2.3 

2.5 

3.7 

4.7 

16 

1.7 

2.25 

2.45 

3.9 

4.6 

17 

1.7 

2.2 

2.4 

4.2 

4.2 

18 

1.7 

2.4 

2.3 

4.3 

4.0 

19 

1.7 

2.5 

2.2S 

4.3 

3.9 

20 

1.7 

2.7 

2. 1 

21 

1.7 

2.8 

2.0 

4.9 

3.7 

22 

1.8 

2.8 

2.0 

5.9 

3.7 

23 

1.8 

2.8 

2.0 

6.1 

3.7 

24 

2.0 

2.7 

1.8 

5.7 

3.8 

25 

2.3 

2.7 

1.8 

5.2 

3.9 

26 

2.7 

2.7 

1.9 

4.9 

4.5 

27 

2.9 

2.0 

2.0 

4.7 

4.9 

28 

3.0 

2.52 

2.05 

4.7 

4.8 

29 

3.0 

2. 1 

30 

3.0 

2.5 

5.4 

i.2 

31 

3.0 

3.4 

4.2 

June. 

July. 

Aug. 

Sept. 

Oct. 

! 1 

Nov.  ' 

1 

i Dec. 

4. 1 

1.6 

1.7 

3.2 

i 2.7 

4.0 

i 

i 

1.6 

1.7 

3. 1 

2.6 

4. 1 

1.6 

1.8 

2.9 

2.5 

4.7 

1.6 

1.8 

2.8 

2.4 

4.8  ^ 

2.0 

1.6 

1.9 

2.7  ' 

2.4 

4.5 

2.0 

1.6 

1.9 

2.7 

2.4 

4.1 

1 2.0 

1.6 

1.9 

2.8 

2.4 

3.9 

' 2.0 

: i.G 

1.9 

2.9 

2.3 

3.8 

2.0 

1 1.6 

1.8 

2.9 

2.3 

1 

' 2.0 

1 1.7 

1.8 

3.2 

2.3 

1 

2.0 

1 1.7 

1.8 

4.0 

2.3 

f ! 

2.0 

1 h7 

1 1.9 

4.2 

2.3 

2.0 

1.7 

1 1 1 

6.3 

2.2 

2.0 

i *-7 

1 1.9 

11. 1 

2.2 

2.0 

1.7 

2.0  ! 

14.0 

2.2 

1 

1 1 

1 

2.0 

1.7 

2.2 

11.6 

2.2 

1 1 

2.0 

1 1.7 

2.5 

8.6 

2.2 

.1 

1 1 

2.0 

1.7 

2.7 

6.C 

2.2 

2.9 

1.9 

1 h7 

2.8 

5.4 

2.3 

1.9 

l.O 

2.8 

4.8 

2.3 

2. 1 i 

1 * 
1.1 

1.6 

2.7 

4.2 

2.3 

1 1.1 

1.6 

2.6 

3.9 

2.4 

1.1  1 

1.6 

2.5 

3.6 

2.5 

1.1  i 

1.6 

2.5 

3.4 

2.5 

1 

1.1 

1.7 

2.5 

3.3 

as 

1.4 

1.8 

6.7 

3.0 

2.5 

1.5 

1.8 

6.6 

3.0 

2.5 

1.6 

1 8 

5 4 

2.9 

2 4 

2.0  1 

1.5 

1.0 
1 1.9 

1 4.5 

2.8 

1 a 4 

1.6 

1.9 

3.9 

2.7 

i 2.4 

! 1.6 

...  . . 

i 3.5 

i a4 
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SURFACE  WATER  SUPPLY,  1906. 


Rating  table  for  Clealvm  Biter  near  Roelyn,  Wash.  ^ for  1906. 


bright. 

Dls- 

charge. 

Di»- 

clmrge. 

Oogr 

height. 

Di»- 

clurgH. 

Oagp 

height. 

Dis- 

ebargn. 

1' 

Ooge 

height . 

Di»-  1 
chaige. 

Frrf. 

Srr.-fl. 

hWt. 

Sec.-ft. 

r<et 

Sfc.n. 

FfrI. 

5er.-/r. 

Feet. 

See.-ft.  I 

l.lu 

140 

2.20 

4(i0 

, 3. .10 

940 

,1  4.80 

1,970 

6.80 

4,100 

1.20 

ItA 

2.30 

405 

* 3 40 

90.5 

5.«t 

2.150 

il 

7.00 

4.400 

1.30 

i« 

2 40 

530 

3.50 

1,050 

• 5 20 

2,350 

8.00 

6.800 

1.40 

21-5 

2.  SO 

570 

S.tiO 

1.110 

! .V40 

2.650 

ij 

».oo 

7,  MO 

1 

240 

2-tiO 

010 

3 70 

1,170 

‘ 5. to 

2,700 

10.00 

9.040  { 

1 to 

270 

2 70 

«0 

3.  SO 

1.230 

II  s m 

2,980 

11.00 

10.900  1 

i.:o 

:mx) 

2 HO 

3 00 

1,296 

1 6.00 

3,300 

] 

12.00 

12.940 

I, HO 

330 

2 no 

740 

4.00 

1.310 

1 6.20 

3.440 

1. 

13.00 

15.300 

l.!«) 

.3tO 

3.00 

7 Vi 

4 20 

1,500 

6.40 

3,tV« 

II 

14.00 

17,700 

2.00 

3110 

3 10 

K15 

4 40 

l,ft40 

1 6.60 

3,920 

P 

2.10 

42T. 

„ 3.J0 

KV* 

4.tC 

l.SOO 

'1 

i 

Note.— The  above  table  in  appllrable  only  for  open-channel  conditions.  It  is  based  on  disdiar|N 
meaauremetiU  made  during  l‘J0.i-190(>  and  is  well  dedncd  between  gage  heights  1.4  feet  and  tijO  feet. 

Monthly  discharge  of  Clrabim  River  near  Roslyn,  Wash. ^ for  1906. 


(Drainage  area,  205  square  miles.J 


Mouth.  1 

libichargv  In  «erond-feet. 

I , 

Total  fn  , 

acnL^hfct.  1 

; UnnM-^, 

1 

Maximum. 

Minimum.  I 

Mean. 

ditc^.pcr 

aq.msle. 

Depth  8R 
WrhMi, 

January 1 

February . 1 

March 1 

April 1 

May 1 

June  19 - . 

Atigtjst  .5  31 ' 

Seplemlter .1 

October 

Noveml>er .1 

Dfv.'ember 

7K5 

1 A86 

1 996 

! 3,330 

1 3, .130  1 

1.970  ( 
300 

:m  \ 

4.040 

17,700 

650 

300  1 
¥0 
330 
1,170  1 
1.170, 
1.230  1 
140  1 

i 270 

300  1 
650  1 
400 

4tM 
t>44  ; 

1 

1. KW 

2,  rw) 
1,530  j 

309  ' 
2>3 
831  1 

' 2.6S0 

522  1 

24,  wo  ' 
36,H»  1 
m I 

187.000  1 
124.  ntw  1 

! 27,;too 

’ Id,  .500 

i 17,400  1 

61, 100  i 

158.000  ! 

32,  100  : 

1.97  , 
[ 3-H  ! 

i 3.41  : 

i 8.78  ■ 

( 

7. 4*i 
LSI  i 
1 1.43 ; 

i 4.06  ' 

! 13.92  ! 

j 2.54 : 

XV 

XV 

xn 

%m 

ILH 

rai 

urn 

\ 

' 40 

j 1449 

1 xn 

1 

ti22,000 

t 

1 

1 

Note.— Values  are  rated  as  follows:  April  to  June,  excellent;  rejnaindcr  of  period,  good. 


NACHES  RIVEH  NEAR  KILE,  WASH. 

This  station  was  p.stabli.shed  June  23,  1904.  It  is  located  1§  miles 
above  the  highway  bridge,  23  miles  northwest  of  North  Yakima,  and 
8 miles  .southea.st  of  Nile,  Wash.  The  station  is  IJ  miles  above  the 
junction  of  Naches  and  Tieton  rivers. 

On  November  1.'),  1906,  the  gage  was  destroyed  by  a flood.  Gage 
heights  after  that  date  were  taken  from  a temporary  slanting  gage, 
and  have  been  reduced  to  the  same  datum  as  the  old  gage.  The  con- 
ditions at  this  .station  and  the  bench  marks  are  described  in  Water- 
Supply  Pajjcr  No.  178,  page  82,  where  are  given  also  references  to 
publications  that  contain  data  for  previous  years. 
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Discharge  measurements  of  Naehes  River  near  Nile,  Wash.,  In  1906. 


Date. 

1 

llydrographer. 

.Width. 

Area  of 
section. 

Gage  1 
j height.  : 

i Dls- 
1 charge. 

Feel. 

1N9 

1 1 

’ 3(i0  1 

i Feet. 
i 4.43 

; 8ee.-fl. 

' bliO 

May  23 * 

W.  C.  Muldrow 

190 

409 

4.80  ' 

1,530 

Julie  23 1 

■ do , 

192 

365 

4.50 

1,250 

July  14 1 

1 do ' 

IKH 

4.00  : 

026 

August  16 1 

' do 

182 

174  , 

3. 40  ! 

253 

240 

i,7:» 

10.30  : 

22,000 

December  9. . . J 

do 

106 

377! 

; 4.00 

I 

o Comput<*<l  from  a1oi>o  meajiurement  ami  6urfa<'t^  flouts. 


Daily  gage  height,  in  feet,  of  Xaches  River  near  Nile,  Wash., for  1906, 


Day. 

Jan. 

Feb. 

Mar.  ^ 

Apr. 

May. 

June.  ' 

; July. 

Aug. 

1 

Sept. 

Oct.  1 

Nov. 

Dec. 

1 

3.7 

4.3 

4.3 

1 5.3 

6.0  1 

4.9 

4.4 

3.6 

3.4 

3.4 

3.9 

3.35 

2 

' 3.9 

4.3 

4.2 

1 5.1 

5.9 

4.9 

4.4  1 

3-6 

3.4 

3.4 

3.9 

3.35 

3 

4.0 

4.3 

4.2 

1 6.0 

6.0  1 

6.0 

4.4  1 

3.6 

3.4  ! 

3.4 

3.9 

3.22 

4 

3.8 

4.25 

4. 15 

5.1 

6.0  ; 

6.1 

4.4  j 

3.6 

3.4 

3.6 

1 3.9 

3.22 

5 

3.8 

4.2 

4.1 

5.4 

5.9  1 

5.0 

4.3  1 

3.6 

3.4  1 

3.5 

1 3.9 

3.22 

6 

3.8 

4.15 

4.1 

5.7 

5.7 

4.9 

4.3 

3.6  , 

3.4 

3.6 

3.8 

3.09 

7 

: 3.8 

1 4.2  ' 

4.2 

5.9 

5.6 

4.8  1 

4.3 

3.6  i 

3.4 

3.5 

3.9 

3. 74 

8 

3.7.'i 

4.2 

4.3  I 

6.0 

6.7 

4.7 

4.3  1 

3.6  1 

3.4 

3.5 

4.3 

1 3.87 

9 

! 3.8 

4. 15  1 

4.4 

5.9 

6.7 

4.7  ! 

! 4.2  1 

3.6  ' 

3.5 

3.6 

4.3 

3.74 

10 

; 3.8  1 

4.1 

4.5 

s-r 

5.8  1 

4.7 

4.2 

3.6  i 

3.5 

3.5 

4.5 

3.61 

11 

! 3.7 

4.05 

4.4 

5.6 

5.9 

4.7  1 

4.2 

3.5  ; 

; 3.5 

3.5 

6.0 

3.48 

12 

3.76  ! 

4.1 

4.3 

5.4 

5.8  ; 

4.9  1 

4.1 

3.5  1 

3.5 

3.5 

5.18 

3.48 

13 

; 3.7  i 

4.0 

4.3 

5.3 

5.5 

4.S 

4.1 

3.5  1 

3.5 

3.5  1 

7. 12 

3.35 

14 

1 3.8 

4.0 

4.2 

5.3 

5.4 

4.8  1 

4.0 

3.5  ! 

3.5 

3.5  i 

10.14 

3.36 

15 

3.75 

1 3.a5 

4.1 

5.4 

5.4 

4.7 

4.0 

3.5 

3.6 

3.6 

10.14 

3.35 

16 

3.7 

; 4.0 

4.1 

5.5 

5.2 

1 ' 

4.0 

3.5 

3.6 

3.8 

I 9.04 

3.22 

17 

3.7 

4.0 

4.2 

5.5 

5. 1 

1 4.7  1 

4.0 

3.6  1 

3.5 

4.0 

6.84 

3.22 

18 

3.8  1 

1 4.1  i 

4.3 

5.6 

6.0  , 

4.6 

1 3.0 

3.6 

3.5 

4.0 

I 5.6 

3.22 

19 

3.75 

4.9  : 

4.3 

5.5 

4.9 

4.6  1 

1 3.9 

3.6  1 

3.5 

4.0 

: 5.2 

3.22 

20 

3.8 

5.0 

4.2 

5.6 

4.9 

4.6  1 

3.9 

3.5  1 

3.5 

3.9 

; 5.08 

3.48 

21 

3.7 

4.9 

4.1 

5.8 

4.8 

4.6  : 

, 3.8 

3.4 

3.5 

3.8 

I 4.84 

4.48 

22 

3.7 

4.7 

4. 1 

6.1 

4.9 

4.5 

3.8 

3.4 

1 3.5 

3.8 

1 4.6 

4.48 

23 

3.8  : 

4.1 

6.2  1 

4.8  , 

4.5 

3.8 

3.5  , 

1 3.4 

3.7 

4.36 

4.24 

24 

4.0 

1 4.6 

4.1 

6.0 

4.8 

4.5  1 

3.8 

; 3.5 

3.4  ' 

3.7 

! 4.36 

4.24 

25 

4.1 

4.5 

4.2 

5.8  j 

4.9 

4.5 

; 3.8  i 

3.5 ; 

1 

3.7 

4. 12 

4. 12 

26 

4.1 

4.4 

4.2 

5.7  ' 

5.4 

4.6 

3.7 

i 3.5 

' 3.5 

4.2 

4.0 

4.0 

27 

4.1 

' 4.4 

4.6 

5.6 

5.3 

4.5 

3.7 

i 3.5 

3.5 

4.4 

3.87 

3.87 

28 

4.05 

4.6 

5.5 

5.2 

4.5 

, 3.7 

I 3.5 

3.5 

4.3 

3.61 

3.74 

29 

4.0  1 

1 4.3 

4.7 

5.6 

5.1 

4.  4 

1 3.7 

1 3.4 

3,5 

4.2 

3.61 

3. 74 

30 

4. 1 

4.8 

5.7 

5.0 

4.  4 

1 3.7 

j 3.4 

3.5 

4. 1 

3.48 

3.61 

31 

i 4.2  ' 

i 

5.2 

4.9 

1 3.7 

1 3.4 

4.0 

3.  48 

1 

1 

i’ 

Note.— Gage  lengths  for  November  12  to  17  were  found  by  plotting  several  readings  a day  and  taking 
the  mean  from  the  curve. 


Rating  table  for  Naehes  River  near  Nile,  Wash.,  from  January  J,  1905,  to  November  IS, 

1906. 


Gage 

hei^t. 

Dis- 
charge. ^ 

Cage 

hel^t. 

Dis- 

charge. 

Ouge 

height. 

Dis- 

chaigp. 

! Gngc 
height. 

Dis- 

charge. 

Gage 

height. 

Dis- 

charge. 

Fen. 

3ec..ft. 

Feel. 

See.-fl. 

Feet. 

Scc.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-fl. 

3.40 

235 

4.30 

960 

. 5.20 

2,380 

1 6.20 

4,740 

8.00 

I0,7d0 

3.50 

280 

4.40 

1,090 

5.30 

2,580 

6.40 

5,300 

8.20 

11,520 

3.00 

330 

4.50 

1,230 

; 6.40 

2,780 

6.60 

5,880 

8.40 

12,360 

3.70 

390 

4.60 

1.380 

5.50 

3,000 

6.80 

6,480 

8.00 

13,240 

3.80 

460 

4. 70 

1,530 

5.60 

3,220 

II  7.00 

7,100 

8.80 

14,160 

3.90 

540 

180 

1.690 

5.70 

3,460 

, 7.20 

7,740 

9.00 

15, 100 

4.00 

630 

190 

l.SSO 

5.80 

3,700 

1 7.40 

8,420 

10.00 

20,320 

4. 10 

730 

5.00 

2,020 

ii  5.90 

3,900 

I 7.60 

9,140 

4.20 

840 

5. 10 

2,200 

' 6.00 

4,220 

7.80 

9,900 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  Is  based  on  discharge 
measurements  made  during  190^  and  Is  well  doAn^  below  gage  height  b feet. 
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SURFACE  WATER  SUPPLY,  1906. 

Monthly  ducharge  of  Xaches  River  near  Nile,  \V(uh.,/or  1906. 

[Drainage  area.  636  square  miles.] 


Month. 

Discharge  in  second-feet. 

Total  in 
acre-fect. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Sec.-ft.per 
sq.  mile. 

Depth  in 
Inches. 

Jamiarv 

Februairv 

March 

April 

Mav 

Jurie. 

JiUv 

A iigust 

8epti*ml»er 

Octolier 

November  1-16 

H40 

2,020 

2.380 

4.740 

4.220 

2.200 

1.000 

330 

330 

t.090 

21,100 

300 

730 

2,020 

1.600 

1,090 

390 

236 

235 

236 
400 

613 

1.010 

990 

3.250 

2,810 

1,630 

070 

289 

287 

468 

4.000 

31.500 
66, 100 
G1.300 

193.000 

173.000 

91.000 

41.000 
17.800 
16.900 
28.200 

121.000 

aao? 
1.60 
1.  57 
6.11 
i42 
2 41 
L06 
.464 
.420 
.720 
0.38 

0. 93 
].  66 

1. m 
A.  70 
5.  10 

2.  69 
1.  22 

. 52 
. 47 
. 83 
XX 

SCO.  000 

* 

XoTE. — Values  are  rate<l  us  lollows:  Januarv  to  May  ami  Not'embor,  good*  June  to  October. eaoelletnt. 


NACHES  RIVER  NEAR  NORTH  YAKIMA,  WASH. 

The  original  station  on  Naches  River  was  established  August  14, 
189.3,  at  a point  a few  hundred  yards  above  the  mouth  of  the  river, 
near  the  bridge  of  the  Northern  Pacific  Railway. 

On  April  24,  1906,  a standard  chain  gage  was  installed  at  the 
highway  bridge  above  the  cable;  length  of  chain,  27.10  feet.  After 
April  28,  1906,  this  gage  was  read  by  Mrs.  A.  M.  Cole.  The  flood  of 
November  16,  1906,  swept  out  this  gage  with  the  bridge  and  changed 
the  channel.  A temporary  vortical  gage,  installed  November  22,  at 
the  same  datum,  was  read  during  the  remainder  of  the  year.  The 
bench  mark  is  a brass  plug  in  the  top  of  the  concrete-filled  steel 
pier,  10  feet  north  of  the  gage;  elevation,  21.74  feet  above  the 
datum  of  the  gage  and  1,093.87  feet  above  sea  level. 

The  conditions  at  this  station  and  the  bench  marks  are  described 
in  Water-Supply  Paper  No.  178,  page  86,  where  are  given  also  refer- 
ences to  publications  that  contain  data  for  previous  years. 

I>i9charge  jneasuremenis  of  Saches  Hir^r  near  Sorth  Yakima,  Wash.^  in  1906. 


DaU>, 

1 

Uydrographer.  | 

Width. 

Area  of  j 
suction.  1 

Gage 

height. 

Dia- 

charge. 

March  26 

Stevons  and  Muldrow 

1 Feei.  1 
130 

Sq,ft.  i 
387  , 

Feet. 

1 0536  ; 

Sec.-fl. 

970 

143 

676  { 

1 0 & 16  j 

2, 140 
3.790 
2.440 
l,2f€i 
961 

do 

1.68 

644 

546  ! 

May  28 

142 

452 

567 

132 

307 

448 

127  , 

248 

4.00  1 

Angu.^t  23 

J.  C.  Stevens 

67 

33 

2.10 

40 

Octolter  26 

Muldrow  and  McOIashan ' 

131 

322 

440  1 

1.230 

Not'cinlx'r  14  ft . 

W.  C.  Muldrow ^ 

270 

I 1.830 

11.60  I 

24.300 

November  22... 

! do 1 

; 1 

240 

923  1 

1 1 

&20 

3,590 

o Oiigp  height  from  ineUnfd  gage;  other  gage  hel^ta  are  from  chain  gage. 
6 Measured  by  lk>ats. 
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XAJVXMA  KXVtSK  X>KAX^AUE  ISAJSX^ 


Daily  gagt  height,  in  ftety  of  Naehe*  Rivfr  near  North  Y'aktTna,  Wash.,  for  I90€. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

Juno. 

July. 

Aag. 

Sopl. 

Oct. 

Nov. 

Dec. 

4.3 

3.3 

5.3 

6.35 

6.9 

5.2 

4. 1 

2.6 

2,0 

2.1 

3.6 

7.5 

4.3 

5.2 

5.2 

6.3 

6.9 

5.1 

4.0 

2.5 

2.0 

2.4 

3.5 

7.5 

4.4 

5.2 

5.2 

6.1 

7.0 

5.6 

4.1 

2.3 

2.0 

2.3 

3.5 

7.4 

4.4 

5.2 

5.1 

6.3 

7.1 

5.7 

4.2 

2.3 

2.1 

2.4 

3-6 

7.4 

4.4 

5.2 

5.0 

6.6 

6.7 

5.4 

4.2 

2.5 

1.9 

2.5 

3.  o 

7.4 

4.4 

5.2 

5.0 

7.0 

6.0 

5.1 

4.2 

2.3 

2.0 

2.5 

3.4 

7.5 

4.3 

5.1 

6.0 

7.3 

6.4 

4.9 

4.4 

2.4 

2.4 

2.4 

3.6 

7.5 

4.3 

5.1 

5.2 

6.2 

4.8 

4.3 

2.2 

2.5 

2.5 

4.8 

7.7 

4.3 

5.0 

5.5 

"i.y 

6.4 

4.8 

4.1 

2.3 

2.  .6 

2.5 

4.4 

7.7 

4.3 

5.0 

5.5 

7.1 

6.8 

4.7 

3,9 

2.2 

2.3 

2.5 

4.8 

7.6 

4.3 

4.95 

5.4 

6.9 

6.8 

4.7 

4.0 

2.2 

2.3 

2.4 

6.8 

7.5 

4.2 

4.9 

5.3 

6.6 

6.6 

5.0 

3.9 

2.3 

2.2 

2.5 

5.6 

7.4 

4.2 

4.9 

5.3 

6.5 

6.2 

5.0 

3.8 

2.3 

2.0 

2.6 

9.1 

7.3 

4.2 

4.8 

5.3 

6.6 

5.9 

4.8 

3.7 

2.4 

2.3 

2.5 

11.15 

7.3 

4.2 

4.8 

5.2 

6.0 

4.7 

3.7 

2.3 

2.7 

2.7 

10.7 

7.2 

4.2 

4.8 

5.2 

6.7 

5.8 

4.8 

3.8 

2.4 

2.6 

2.7 

10.7 

7.3 

4.2 

4.7 

5.2 

6.7 

5.6 

4.8 

3.5 

2.2 

2.4 

3.6 

9.7 

7.3 

4.2 

5.5 

5.1 

6.7 

5.2 

4.7 

3.4 

2.1 

2.3 

3.6 

(«) 

7.2 

4.2 

6.3 

5.1 

6.8 

5.0 

4.6 

3.4 

2.0 

2.2 

3.4 

7.2 

4.2 

6.2 

5.1 

6.8 

5.0 

4.5 

3.2 

2.1 

2.3 

3.3 

7.3 

4.2 

8.1 

5.1 

7. 1 

4.7 

4.5 

3.1 

2.1 

2.3 

3.3 

8.5 

4.2 

5.9 

5.0 

4.8 

4.5 

3.0 

2.1 

2.3 

3.2 

8.6 

4.4 

6.8 

5.0 

7.8 

4.9 

4.4 

3.1 

2.1 

2.3 

3.0 

8.3 

4.5 

5.6 

5.0 

7.3 

5.0 

4.3 

3.0 

1.9 

2.4 

3.0 

8.3 

4.7 

5.  .55 

5.0 

7.1 

S.1 

4.4 

2.8 

2.1 

2,4 

3.0 

7.9 

8. 1 

4.9 

5.5 

5.0 

7.0 

6.2 

4.6 

2.9 

2.0 

2.3 

4.0 

7.8 

8.0 

4.9 

5.4 

5.2 

6.6 

6.0 

4.4 

2.8 

2.0 

2.2 

4.8 

7.7 

7.9 

4.9 

5.3 

5.8 

5.9 

5.9 

4.2 

3.7 

2.0 

2.4 

4.4 

7.6 

7.9 

4.9 

5.9 

6.1 

5.7 

4.1 

3.1 

2.5 

2.2 

4.0 

7.6 

7.9 

4.9 

6.0 

6.< 

5.5 

4.0 

2.8 

2.0 

2.2 

3.8 

7.5 

7.8 

5.1 



6.4 

5.4 





2.2 

_ 

3.6 



7.7 

a Uui^e  and  bridge  destroyed  by  flood. 


RaitTig  tables  for  Naches  River  near  North  Yahima,  Wash. 

JANUARY  I TO  APRIL  29,  190fi.a 


Gage 

heijmt. 

Dla- 

charge. 

I Gage 
height. 

Dis- 

ohaige. 

Gage 

height. 

Dis- 

charge. 

Dis- 

charge. 

• Gage 
helj^l. 

Dis- 

charge. 

Feet. 

Sec.-ft. 

1 

' Feet. 

Sec.-ft. 

Feet. 

Sec.-/t. 

Sec.-ft. 

Feet. 

8ee.-ft. 

4.20 

285 

4.90 

650 

5.60 

1,280 

6.30 

2,190 

7.00 

3,360 

4.30 

325 

5.00 

720 

, .5.70 

1,390 

6.40 

2,340 

7. 10 

3,.540 

4.40 

370 

' 5.10 

800 

5.80 

1..510 

6 . .50 

2,. 500 

7.20 

3,730 

4.50 

420 

t 5.20 

880 

5.90 

1,630 

6.60 

2,660 

7.30 

3,920 

4.60 

470 

5.30 

970 

’ 6.00 

1,760 

6.70 

2,830 

7.40 

4,110 

4.70 

525 

1 5.40 

1,070 

6. 10 

1,900 

6.80 

3,000 

, 7.50 

4, .100 

4.80 

585 

' 5.50 

1,170 

' 6.20 

2,040 

6.90 

3,180 

! 7.60 

4,500 

APRIL  2S  TO  NOVEMBER  U,  1906.& 


I 

1.10  ' 

5 

2.10 

45 

j 

3.10 

36.5 

;i 

4.20 

1,055 

6.20 

3.350 

1.20  1 

7 

2.20 

60 

a2o 

415 

J 

4.40 

1,210 

6.40 

f 3,670 

1.30  i 

9 

2.30 

75 

3.30 

470 

4.60 

1,3.80 

6 60 

, 4,000 

1.40  ' 

11 

2.40 

95 

, 3.40 

525 

4.80 

1,570 

6-») 

* 4,340 

1.50 

14 

2.50 

120 

' 3.50 

.585 

5.00 

1,780 

7.00 

4,700 

1.60  , 

17 

2.60 

150 

I 3.60 

645 

5.20 

2,000 

aoo 

6,880 

1.70  \ 

21 

2.70 

185 

a 70 

710 

5.  40 

2,240 

9.00 

1 10,100 

1.80 

25 

2.80 

225 

3.80  ) 

775 

5.60 

2,500 

10.00 

14,800 

1.90 

30 

2.90 

270 

j 3.90 

840 

5.80 

2,770 

11.00 

20,900 

1 1 

35 

3.00 

315 

4.00 

910 

6.00 

3,a50  t 

« This  table  {a  applicable  only  for  opon-channi'l  conditions.  It  is  based  on  discharge  measurements 
made  during  190&-«  and  Is  (airlv  well  defined  Iwlow  gage  height  6.2  feet. 

b This  talde  is  applicable  only  for  op*?D-channet  conditions.  It  is  bascil  on  7 discharge  measure- 
ments made  during  1906  and  is  well  defined  betwwn  gage  heights  2.0  (cot  and  6.5  feet. 


8^)78 — IRR 
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60  SUBFACE  WATER  SUPPLY,  1906. 

Monthly  discharge  of  Xaches  Knrr  near  North  Yaktma,  Wash.,  for  1906. 


[Drainage  area,  1,120  square  milea.J 


I)i»fhargi*  In  stx-ond*f»*et.  j 

Kun-oiT- 

Total  in  I 
W'Jf-ffXft. 

Month, 

Maximum,  i 

1 1 

Minimura.  1 

Mpftn  j 

Stxj.-ft.  por 
sq.  mik. 

Dt'pUi  In 
Inr-lws, 

Jammrv 

vSnu  ! 

1 

' ‘.&%5  1 

m 

1 24. 300  1 

0.353 

0.41 

February 

2.iyn 

.525  ' 

i.m 

.57.200  , 

.920 

.96 

Mtirt  h 

' 2.  :i40  ; 

; ?i0 

9S2 

♦iO.400 

..877 

LOi 

.\pril 

4,.’)00 

1.900 

3. 120 

IStt.OOO 

2-79  I 

! 5.11 

Mav 

4.. Sim 

1.470 

3,  (140 

; 187.  OtX) 

2.71 

3.12 

June 

2,»’»30 

910  : 

l.r>50 

92.200 

1.38 

I.M 

July 

' 1.210 

185 

((40 

1 :19.700  : 

.577  ' 

.«7 

' isn 

30 

«7.6 

i 4.  K4) 

1 .0-0 

.07 

1 1S5 

30 

74.8 

4.  4TiO 

1 ,»7 

.07 

OctoNir ' 

1 1.570 

:m 

*23,700 

..14,5 

.40 

November  J-I4 

1 2l.l»00 

525  , 

, 3/m 

' 2.95 

1.M 

Tbo  

i 

i 

; 771.000 

Note.— Valuet  are  rated  as  follows:  January  to  April,  good:  July  to  November,  fair. 


BUMPING  RIVER  NEAR  NILE,  WASH. 

This  station  was  established  June  13,  1906,  for  the  Tieton  project 
of  the  United  States  Reclamation  Service.  It  is  located  at  the  out- 
let of  Bumping  Lake. 

Discharge  measurements  are  made  by  wading. 

The  gage,  which  was  read  diuing  a part  of  1906  by  employees  of 
the  Reclamation  Service,  is  a vertical  staff  fastened  to  the  stump  of 
a tree,  at  the  point  where  the  trail  crosses  the  river,  2,000  feet  below 
the  lake. 


Ducharge  measuremenU  of  Bumping  River  near  Nile,  Wa^h.,  in  290$. 


Date. 

1 

Hydrographer. 

1 1 

Width. 

' Area  of 
section. 

Cage 

height. 

1 DLs- 
1 Charge. 

W.  C.  Muldrow 1 

Fret. 

no 

Sq.ft. 

193 

Feet. 

1.40 

Sec.-^. 

3S3 

120 

171 

1.02  { 

206 

116 

141 

.76  j 

198 

July  18 ! 

116 

126 

.63 

161 

July  23 1 

116 

114 

.52 

136 

July  28 

115 

105 

.44  . 

120 

W.  C.  Muldrow ! 

140 

900 

7.00 

6.000 

no 

201 

1.60 

407 

« Computed  from  measurements  of  slope. 


Daily  gage  height,  in  feet,  of  Bumpxng  River  near  Nile,  Wa»h.,for  2906. 


Day. 

June. 

July. 

Day. 

June. 

July. 

i|  n.y. 

June. 

July. 

1 

1.05 

12 

.85 

!'  23 

1.15 

0.5 

2 

1.05 

i:i 

i.5 

.8 

24 

1. 1 

.5 

3 1 

1.05 

14 .. 

1.4 

.76 

I 25 

1. 1 

.6 

4 1 

1.2 

15 

1.35 

1;  26 

.6 

s 

1. 15 

16 

1.4 

.7 

, 27 

1. 1 

.45 

6 ‘ 

1.2 

17 

1.S5 

.65 

1.05 

.45 

7 ‘ 

1. 1 

18 

1.3 

.65 

; 29 

1.05 

.45 

8 ' 

1.05 

19 

1.25 

.6 

30 

1.05 

. 4 

0 

1.0 

20 

1.2 

.6 

1 31 

. 4 

10 

.9 

21 

1.2 

.6 

11 



.9 

22 

1. 1.5 

.55 

i 
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Rating  lahlr for  Bmnfring  Hirer  near  Nile,  Wa^h.,for  ]90t>. 


Otm 

hel^t. 

Dta- 

charge. 

0»EV 

hel^U. 

Dlh- 

charge. 

11  C.«^ 
bcl^t. 

Dis- 

charge. 

Gage 

hej^t. 

Dl»- 

charge. 

Fert. 

Sfc.-ft.  ; 

Feet. 

Sec.^t. 

176 

il  Fert. 

See.-fl. 

Feel. 

Sec.^ft. 

a40 

122  1 

aTO 

1 1.00 

251 

1.30 

:*47 

aso 

137  1 

aso 

m 

' 1.10 

281 

1.  40 

.182 

aao 

1&5 

0.90 

224 

1.20 

314 

I..W 

417 

Not*. — The  above  table  is  appUcable.  onlv  for  opeiwhannel  eondlUons.  It  is  bused  on  7 discharge 
xneasoremcnts  made  during  19uo  and  is  well  defined. 


Monthly  discharge  of  Bumping  Hirer  near  Nile,  iraa/i.,/or  l9i)C. 
[Drainage  area  68  square  miles.] 


1 

1 

Month.  < 

Discharge  In  sccond-fei>t. 

1 Riin-off. 

Maximum. 

' Minimum,  i Mean.  ' 

; acro-ieet.  ! 8ec.-ft.pcri 
sq.  znive. 

Depth  in 
inches. 

Jane  13-30 

417 

2M  ' .118 

11.400  ; 4.68  ' 

3. 13 

July 

.114 

122  195 

r.i.000  1 2.87 

3. 31 

23.400  

1 

1 i 

1 

Note.— Values  arc  niU»d  as  excidlent. 


TIETON  UIVER  AT  IIEADWORKS  NEAR  NACUES,  WASH. 

This  station  was  established  March  29,  1906.  It  is  located  1 mile 
below  the  diversion  point  of  the  proposed  canal  of  the  Tieton  project 
of  the  Reclamation  Service,  about  15  miles  from  the  mouth  of  the 
river. 

The  river  flows  in  a narrow  canyon  cut  in  basalt.  The  channel  is 
straight.  The  right  bank  is  low  and  brush-covered,  and  overflows 
at  high  water;  the  left  is  fairly  high  and  clean.  The  bed  of  the 
stream  is  of  bowlders  and  gravel,  and  permanent.  There  is  one  chan- 
nel at  all  stages.  The  current  is  swift  and  somewhat  broken. 

Measurements  are  made  from  a cable  and  car. 

A vertical  1 by  4 inch  gage  is  drift-bolted  to  a bowlder  at  the  cable 
station.  The  bench  mark  is  a spike  in  the  root  of  a large  pine,  50 
feet  southeast  of  the  stump  to  which  the  cable  is  attached;  elevation, 
16.11  feet  above  the  datum  of  the  gage. 


Diicharge  meaturemrntu  of  Tieton  Hirer  at  heudworh  near  Naeftnt,  Wash.,  in  J906, 


Date. 

Hydrogruphor.  ' 

Width.  1 

i .Area  of  1 
-Hection. 

Oam 

height. 

i Dis- 
charge. 

*Urch  12...  . 

Feet. 

76 

•Sy.//.  1 
168 

Feet. 

Sec.-ft. 

! 410 

U*ich  29. 

1 J.  C.  Stevens 

94 

182 

3.47 

.126 

Aprtl  17 

W.C.  Muidrow 

96 

220  1 

3.90 

I 763 

•>ttne2... 

95  ' 

; 196 

3.66 

644 

*^ptoniber8....| 

1 do i 

76  ; 

142  1 

3.12 

1 352 
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Daily  gagr  htighl,  in  ftel,  of  Tielon  Rivrr  at  Ilraduorlu  war  Satita,  Wa*h.,for  19fi6 


Day.  Apr. 

SIny. 

July. 

8rpt. 

Day. 

Apr. 

Map. 

Jane. 

July. 

Sept. 

5 

4.25 

21 

44 

3.6 

3.2S 

7 

4.2 



22 

4.6 

..rJ:, 

12 

4.3 

B 

4 45 

13 

4.0 



24 

43 

3.3 

14  . 

4 0 

2.5 

4. 15 

15 

4.0 

26 

4.0 

16 

3.9 

27 

40 

17 .1.9 

.1.8 

2.86 

3s 

2.9S 

2.4 

18 .1.9 

3.Cv5 

29 

42 

19 .1.9 

3.6 

30 

4.3 

20 4.1 

3.7 



TIETON  RIVER  NEAR  NACHES,®  WASH. 

This  station  was  established  April  24,  1902,  at  a point  immedi- 
ate!)' below  the  mouth  of  Oak  Ciwk,  in  see.  .3,  T.  14  X.,  R.  16  E. 
of  the  Willamette  meridian,  about  3 miles  above  the  mouth  of  Tieton 
River  and  about  22  miles  from  North  Yakima  by  road.  The  con- 
ditions at  this  station  and  the  bench  marks  are  described  in  Water- 
Supply  Paper  No.  178,  page  89,  where  are  given  also  references  to 
publications  that  contain  data  for  previous  years.  The  station 
was  moved  upstream  March  7,  1906,  above  the  mouth  of  Oak  Creek. 

The  channel  is  straight.  The  banks  are  high  and  do  not  overflow. 
The  bed  of  the  stream  is  of  gravel  and  solid  basalt  and  changes 
only  during  extreme  floods.  There  is  one  channel  at  all  stages. 
The  current  is  very  swift. 

Measurements  are  made  by  means  of  a cable,  car,  and  tagged  wire. 

The  gage,  which  was  read  twice  a day  by  Oscar  M.  Cobb  during 
1906,  is  a vertical  staff,  in  two  sections:  The  lower  section  is  bolted 
to  the  dow'nstream  .side  of  a large  bowlder;  the  upper  section  is 
spiked  to  a tree  20  feet  upstream.  The  bench  mark  is  the  liighest 
point  of  the  bowlder  to  which  the  gage  is  attached;  elevation. 
1 ,694.65  feet  above  sea  level  and  9.25  feet  above  the  datum  of  tlie  gage. 


DUrharye  mauiuremerUs  of  Tieton  Hirer  near  Xorhes^  UasA.»  in  1906-7. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Ga«o 

hei^t. 

Dia- 

eharge. 

1906. 

Feet. 

on 

Sq.ft. 

147 

Feet. 
^6. 10 

See.-fi. 

333 

474 

Maroh  27 

J.  C.  Stevwi.s 

73 

160 

6.40 

March  30 

do 

74 

180 

6.71 

645 

May  22 

W.  C.  Muldfow 

73 

173 

6.63 

603 

June  22 

do 

72 

166 

6.41 

532 

July  14 

do 

74 

187 

6.70 

657 

August  15 

do 

7! 

151 

6.20 

414 

November  16<. 

do 

125 

728 

9.70 

5.540 

1907. 

February  2.... 

do 

05 

212 

4.80 

530 

« Station  fonnorly  referred  to  as  near  North  Yakiina,  Waah. 

Old  gngt'  Triad  7.20  feet. 

( Measured  by  floats. 


Digitized  by  Google 


YAKIMA  RIVER  DRAINAGE  BASIN 


03 


Daily  gage  height,  in  feet,  c/  Tieton  River  near  Nachet,  Wath.,  Jar  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Ailg. 

Sept. 

Oct. 

Nov. 

Dee. 

1 

6.50 

7.30 

7.18 

6.x 

7.65 

6.75 

6.x 

5.15 

5.98 

0.6S 

5.x 

5.15 

2 

6.«7 

7.x 

7.18 

6.x 

7.55 

0.78 

6.68 

6.12 

5.92 

5.82 

6.70 

5.10 

3 

«.fiO 

7.22 

7.x 

6.78 

7.65 

7.x 

6.86 

6.x 

.5.98 

5.x 

5.72 

5.x 

4 

6.66 

7.16 

7.15 

6.92 

7.70 

7.18 

6.86 

6.12 

5.x 

5.76 

5.88 

5.x 

5 

6.66 

7.12 

7.10 

7.x 

7.52 

«.X 

6.96 

6. 13 

5.x 

5.x 

5.x 

5.x 

6 

6.62 

6.60 

7.x 

6.98 

7.10 

7.x 

7.42 

7.x 

0.75 

5.x 

O.W 

6.x 

O.X 

5.68 

6.x 

6.x 

5.75 

5.52 

7 

7.70 

7.35 

6.x 

6.18 

6.18 

5.70 

8 

6.60 

7.05 

7.3# 

7.58 

7.38 

5.58 

6.x 

6.x 

O.X 

5.78 

6.92 

5.52 

9 

6.60 

6.98 

G.X 

7.45 

7.x 

5.55 

6.70 

6.x 

.5.88 

5.70 

6.70 

5.x 

10 

6.55 

6.M 

6.x 

7.28 

7.62 

5.48 

6.72 

i.X 

5.68 

5.75 

7.x 

5.x 

11 

6.55 

6.88 

0.06 

7.12 

7.02 

6.62 

0.7 

6.2S 

5.58 

5.75 

7.2.1 

5.28 

12 

6.55 

6.92 

6.00 

6.W 

7.42 

6.96 

5.08 

6.x 

5.x 

5.75 

8.*0 

5.15 

13 

6.58 

6.90 

0.00 

6.92 

7.x 

5.75 

O.X 

6.3.5 

5.55 

AM 

1I.X 

5.x 

14 

6.50 

6.90 

6.02 

6.92 

7,15 

6.x 

6.65 

6.10 

5.68 

5.81 

13.75 

4.92 

15 

6.50 

6.88 

6.x 

7.02 

7.25 

6.58 

0.58 

6.22 

6.08 

5.78 

13.70 

5.x 

16 

6.58 

C.85 

6.x 

7.12 

7.x 

6.68 

6. 10 

5.x 

O.X 

lO.X 

4.x 

17 

6.52 

6.88 

6.x 

7.12 

6.82 

6.05 

6.x 

6.x 

6.72 

C.!.") 

7.75 

4.x 

18 

6.48 

7.x 

5.98 

7.10 

6.72 

6.x 

6.x 

6.x 

5.x 

5.92 

7.25 

4.92 

19 

6.55 

8.60 

5.95 

7.12 

6.68 

6.52 

6.35 

5.92 

5.x 

5.78 

6.x 

5.x 

20 

6.50 

8.18 

5.95 

7.M 

6.62 

6.48 

6.28 

5.95 

5.x 

3.72 

6.x 

0.15 

21 

6.50 

7.90 

5.92 

7.62 

6.62 

5.x 

6.x 

5.92 

5.x 

5.x 

6.25 

7.25 

22 

6.50 

7.75 

5.92 

7.70 

6.x 

6.45 

6.x 

5.x 

5.82 

.5.62 

O.X 

O.X 

23 

6.60 

7.65 

5.95 

7.65 

6.65 

6.x 

O.X 

5.75 

5.x 

3.62 

5.82 

O.X 

24 

6.80 

7.58 

6.02 

7.45 

0.65 

6.x 

6.22 

5.x 

5.x 

5.62 

5.72 

O.X 

25 

6.82 

7.45 

6.x 

7.x 

7.18 

6.x 

6.25 

C.X 

5.78 

6.x 

5.83 

O.X 

26, 

6.90 

7.42 

C.22 

7.22 

7.x 

6.75 

6.28 

6.x 

S.K 

7.20 

5.48 

6.10 

27 

7.05 

7.38 

6.40 

7.x 

7.15 

0.55 

6.x 

G.X 

5.02 

6.72 

5.x 

5.x 

28 

6.90 

7.x 

ti.X 

7.22 

7.x 

6.45 

6.22 

C.X 

5.82 

6.. 12 

5.32 

5.x 

29 

6.92 

6.x 

7.x 

0.88 

6.32 

6.25 

6.x 

5.72 

6.10 

5.x 

5.78 

» 

.31 

7.05 

7.22 



0.75 

7.15 

7.35 

6.82 

6.72 

6.x 

6.25 

6.22 

6.12 

C.X 

5.x 

.5.x 
5. 88 

5.x 

5.70 

5.x 

Vote.— Gagp  heights  prior  to  kfurch  0 are  for  a (lifTerent  gage  and  datum  from  those  after  that  date. 
Gage  heights  firrm  NoremlM>r  12  to  17  were  fonnd  hy  plotflng  several  readings  a day  and  taking  the 
mean  from  the  curve. 


Rating  tahUs  for  Tieton  River  near  Kachee^  Wash. 

JANU-\RY  1,  190).  TO  MARCH  8,  IQOG.a 


Gage 

height. 

Dla- 

^ Gage 
height 

1 Dl»- 

Gage 

height. 

Dls- 

Oago 

Dls- 

Oaae 

height. 

Dls- 

charge. 

charge. 

charge. 

height . 

charge. 

charge. 

Feet. 

6.x 

i!  Feel. 

: 6.80 

1 Fe€t. 
7.x 

Sec.^ft. 

3&> 

Feet. 

7.x 

Sec^fl. 

OlO 

Feet. 

8.x 

Sce.'/fc. 

9X 

6.40 

203 

O.X 

267 

! 7.40 

4X 

7.x 

6X 

8.x 

1.020 

6.x 

810 

11  7.x 

287 

' 7.x 

440 

8.x 

6X 

8.W 

1,1X 

6.x 

220 

; 7.10 

1 310 

. 7.x 

480 

8.10 

755 

8.x 

1,250 

6.70 

233 

t " 

1 335 

i|  7.70 

525 

8.2«) 

8X 

MARCH  9 TO  NOVEMBER  14,  1906.b 


5.x 

155 

C.X 

593  1 

7.70 

1,370 

8.x 

3,5X 

lO.X 

5.7X 

5.x 

182 

6.70 

649 

7.x 

1.4X 

8.x 

2,6X 

t ll.X 

6,  IX 

5.70 

212 

6.x 

7X 

7 X 

1,555 

9.x 

2,7X 

11. X 

6.3X 

5.x 

244 

6.x 

770  1 

8.x 

1,6X 

9.x 

3,040 

11.40 

7, OX 

5.x 

278 

7.x 

835 

8.10 

1.7X 

9.40 

3,.3X 

ll.X 

7.440 

6.x 

315 

7.10 

905 

8.x 

i,m 

O.X 

3.610 

ll.X 

7.9X 

6.10 

355 

7.x 

975 

8.x 

l.XiO 

9.x 

3,9X 

12.x 

8,4X 

6.x 

398 

7..X 

1,0X 

8.40 

2,070 

lO.X 

4,240 

13.x 

11, UX 

6.x 

443 

7.40 

1,125 

8.x 

2,  IX 

10. X 

4.5X 

14.x 

14.  OX 

6.x 

4X 

7.x 

1,205 

8.x 

3,2X 

10.x 

4,940 

15.x 

17, 7X 

O.X 

540 

7.x 

1,285  , 

i! 

8.70 

2, 410 

10.x 

5,3X 

« This  table  la  applicable  only  for  ope  i-ehanncl  conditions.  It  i.s  baaed  on  di.schargo  nu»asuron»enta 
made  during  1904-^  and  is  well  defined  between  gage  heights  6.7  feet  and  7.3  h^et. 

This  table  is  appl'cable  only  for  opim-channel  conditions.  It  is  Imseil  on  7 illsrhargi*  measure- 
ments made  during  1906.  and  is  well  defined  between  gage  heights  6 feet  and  7 f«*t.  The  tal»k*  has  lieen 
extended  beyond  limits  by  ineaus  of  curves  of  area  and  mean  velrxiity. 
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SURFACE  WATER  SUPPLY,  1906. 


Rating  tabUg  for  TUton  Rivrr  nrar  Nacht*,  Wash. — ^Vmtinued. 
NOVEMBER  15  TO  DECEMBER  31,  i90e>fi 


Qtg(- 

beignt. 

Dl»- 

charge. 

Gage 

halglit. 

Dis- 

charge. 

Gage 

height. 

Dis- 

charge. 

Gage 

heignt. 

Dis- 

charge. 

Gage 

height. 

Dis- 
charge. j 

Feet. 

Sec.-ft. 

Sec.-ft. 

Feet. 

Feet, 

Sec.-ft. 

Fed. 

Ser.-ft,  f 

4.90 

530 

5. NO 

l.OW 

6 70 

i,rS) 

7.60 

2.«a 

9.00 

4.4»  1 

5.00 

.'«) 

5.90 

1,100 

6.80 

1,S30 

7.70 

2,780 

10.00 

6.000 

5.10 

tiOO 

6.00 

1,170 

6.90 

1.925 

7. NO 

2,900 

11.00 

7,750  1 

5.20 

645 

5.10 

l,2i> 

7.00 

2,020 

7.90 

3,020 

12.00 

9.800  1 

5.30 

700 

6.20 

1,320 

7.10 

2.120 

8.00 

3,140 

13.00 

12,200  ' 

5.40 

7(B 

6.30 

1,400 

<20 

2,225 

8.20 

3,390 

14.00 

14,950 

5.50 

825 

6.40 

1,4N0 

7.30 

2,330 

8.40 

3. 650 

5.60 

890 

6.50 

1,565 

7.40 

2,440 

8.60 

3,920 

5.70 

960  6.60 

J 

1,660 

_ 

7. .60 

2,550 

8.80 

4,1«5 

1 

o ThU  tAbl^  is  sppUcablo  only  for  opcn*«hannel  conditions.  It  is  leased  on  3 discharge  nwasore- 
nacats  made  durix^  1906-7  and  the  form  of  previous  curves,  and  is  not  well  defined. 


Monthly  di^hargf  of  Tifton  Rivrr  n^ar  .VacAes,  Wash. ^ for  1906. 

(T>ruiQHge  an^,  289  square  miles.] 


] 

I)i!»ohargc  In  second-feet.  j 

' Run-off. 

Month. 

1 

Maximum.  ^ 

' Minimum. 

Mean,  i 

Scc.-ft.  per 
sq.  mile. 

Depth  ia 
inches. 

January 

.341 

30N 

232  14,300 

a803 

a«3 

Fel>mar>' 

l,23i*  ' 

• 258 

401  22,300 

1.39 

1.4S 

March i 

9411 

285 

I 382  1 23.500 

1.32 

L52 

April 1 

1.376 

(416 

i 1.000  .59.500 

146 

S.« 

May 1 

i 1,370 

1 59.3 

956  58.800 

3.31  1 

3.82 

June.. 

961 

' 452 

616  36,700 

2.13  ' 

July : 

NP2 

398 

5C0  34. 400 

1.94  1 

134 

AugtMt 1 

420 

1 228 

' :i50  21,500 

, 1.21 

i.m 

Septeinlx'r i 

.38(1 

1 1I>R 

250  14,900 

1 .865 

.s 

October. 

975 

1 188 

289  17,800 

1.00  1 

1.91 

Noveintx»r i 

14,100  : 

i 212 

2,220  132,000 

7.68 

8.57 

Dtxjcinber ! 

2.280  ! 

1 536 

921  56.600 

3.19 

3.6K 

The  year 1 

! 14.100 

1 168 

681  i 492,000 

2.35 

1 

31.97 

Notk.— V'aiues  an'  rated  as  follows:  January  to  May,  goo«l;  June  to  October,  excellent;  November 
and  DecemixT.  fair. 


u>w-watf:k  measurements  of  tuibutahiks  of  lake  kachess. 

Small  streams  discharfjinf;  into  l.<ake  Kachess  were  measured  during 
the  low-water  season  of  1006  with  the  following  results; 


Dischargf  vuasurtmentg  af  lou  untfr  of  (rihiifaries  of  Karlttss  Lake,  Washington,  in 


Date. 

Strf^anl. 

j Diitcharge. 

August  22 

East  shore: 

First  creek  from  outlet 

1 Sff.-fl 

10 

Au|^st  22 

Second  creek  from  outlet 

13 

August  22 

Third  creek  from  outlet 1 

I 1.6 

August  22 

Fourth  creek  from  outlet 

August  22 

Fifth  cu'ek  from  outlet 

1.0 

August  22 

Sixth  cn-ek  from  outlet 

1 as 

1 as 

August  22 

Wi'st  short*: 

Maht  Cnx'k 

August  22 

Trilmtarv  to  .Main  Creek 

0.  l 

August  

Ninth  enVk  from  outlet 

at 

Augu.Ht  2.3 

Eighth  creek  from  outlet 

Q l 

August  23 

St'venth  crex.’k  from  outlet 

aa 

August  23 

Box  Canvon 

14 

Augii.n2:i 

Gale  Creek 1 

a8 

August  23 

Fourth  creek  from  outlet ' 

as 

Augu-^f  23 

Third  creek  from  oiitl(*t i 

a2 

Augu.Ht  23 

•Second  creek  from  ouU<*t ' 

0.7 

AugiiMl  23 

First  creek  from  outlet j 

1.5 
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IXIW-WATER  MEASUREMENTS  OF  TRIBUTARIES  OF  LAKE  KEECHELUS. 

A number  of  tributaries  of  Ijake  Keecbelus  were  measured  during 
the  low-water  season  of  1906,  and  the  results  are  shown  in  the  follow- 
ing table: 

[Htcharge  measuremmt$  at  low  water  of  Iributariee  of  Keechehia  Late  in  1906. 


Dale, 

Stream. 

Width. 

Area  of 
section. 

Dis- 

charge. 

August  21o.. . . 
August  21 6.... 

East  shore: 

Feet. 

3.5 

Sec.^t. 

0.8 

.2 

5 

1.2S 

1.8 

0.5 

6 

August  21  

August  21  • 

2.5 

15 

7.5 

26 

West  shore: 

5 

2.8 

2.5 

15 

12 

30 

August  21c. ... 

10 

4 

3.6 

o McAsurod  bjr  floats  ono>half  mllo  above  mouth, 
b EstlmaUHl. 

<■  Measured  by  floats  1 mile  altove  mouth. 


MISCELLANEOUS  MEASUKEMENTS. 

The  following  miscellaneous  discharge  measurements  were  made  in 
Yakima  River  drainage  basin  during  1906: 

Atanum  CreeJc. — Measurements  were  made  miles  below  Tampico; 

April  20  (high  water),  width,  29  feet;  area,  69  square  feet;  dlseharge,  207  second- 
feet. 

August  28  (low  water),  width.  20  feet;  area,  II  square  feet;  discharge,  7.6  second-feet. 

A measurement  was  made  at  low  water  August  29  at  The  Narrows. 
The  water  surface  was  3.82  feet  below  a spike  in  a tree  on  the  right 
bank  near  the  foot  log: 

Width,  20  feet;  area,  20  square  feet;  discharge,  20  second-feet. 

North  Fork  of  Atanum  Creek. — Measurements  made  at  Tampico. 
The  reference  point  is  a nail  in  a stump  on  the  right  bank  2 feet  above 
the  second  bridge;  gage  heights  are  below  the  reference  point: 

April  19,  width,  30  feet;  area,  52  square  feet;  gage  height,  —2.00  feet;  discharge, 
190  8c<-ond-feef . 

August  28,  width,  16  feet;  area,  11  square  feel;  gage  height,  —3.62  feet;  discharge, 
20  second-feet. 

August  29,  discharge,  17  second-feet;  cri^ek  in  four  channels. 

South  Fork  of  Atanum  Creek. — Measurements  were  made  1 mile 
above  Tampico: 

April  20  (high  water);  width,  16  feet;  area,  18  s({uare  feet;  discharge,  54  Second- 
feet. 

August  29  (low  water);  width,  11  feet;  area,  10  square  feet;  discliarge,  8.6  second- 
feet. 
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SURFACE  WATER  SUPPLY,  1906. 


Cabin  Creek  near  Easton,  WcwA. — The  discharge  of  this  stream  at 
the  wagon  bridge  on  Snoqualmie  Road  was  estimated  August  21,  at 
low  water,  as  7 second-feet. 

Clealum  River  above  Lake  Clealvm. — A measurement  was  made 
August  24,  1906,  at  low  water,  2 miles  above  the  head  of  the  lake; 

Width,  53  feet;  area,  75  st|uare  feet;  discharge,  189  second-feet. 

Covnche  Creek  near  Covoiche,  Wash. — A measurement  was  made 
June  3,  1906,  just  below  the  head  of  Cowiche  canal: 

Width,  18  feet;  area,  31  square  feet;  discharge,  37  second-feet. 

Sovih  Fork  of  Covnche  Creek  near  Cowiche,  Wash. — Measurements 
were  made  just  above  the  head  of  the  canal: 

April  18;  width,  19  feet;  area,  33  square  feet;  diecharge,  64  second-feet. 

September  1;  width,  2 feet;  area,  0.75  square  foot;  discharge,  0.71  second-font. 

North  Fork  of  Cowiche  Creek. — A measurement  was  made  by  floats 
April  18,  1906,  at  the  comer  of  sections  20,  21,  28,  and  29,  T.  14  N., 
R.  17  E.; 

Width,  6 feet;  area,  1.8  square  feet;  discharge,  2.7  second-feet. 

Desolation  Creek  near  Roslyn,  Wash. — A measurement  was  made  at 
low  water  Augu.st  24,  1906,  one-half  mile  above  mouth; 

Width,  4 feet;  area,  2 square  feet;  discharge,  3.4  second-feet. 

Oak  ('reek  near  Naches,  Wash. — This  stream  is  tributary  to  Tieton 
River.  A measurement  was  made  March  8,  1906,  at  medium  stage: 

Widtli,  7 feet;  area,  8.2  square  feet;  discharge,  13  second-feet. 

Silver  Creek  near  Easton,  Wash. — A measurement  was  made  by 
floats  at  low  water,  April  23,  1906,  at  the  mouth  of  canyon: 

Width,  7 feet;  area,  2.4  square  f<>et;  liischarge,  3.4  second-fe<4. 

Taneum  Creek  near  Thorp,  Wash. — A measurement  was  made  at 
the  highway  bridge,  3 miles  west  of  Thorj),  March  19,  1906.  The 
water  surface  was  4.17  feet  below  a spike  in  the  downstream  end  of  a 
12-by-12  inch  cap  of  bent  at  the  left  end  of  the  bridge.  The  stream 
was  at  medium  stage: 

Width,  20  feel;  area.  19  square  fi*et;  discharge,  22  second-feel. 

Yakima  River  at  Easton,  Wash. — This  station,  which  was  discon- 
tinued November  28,  1904,  is  described  in  Water-Supply  Paper  No. 
135,  page  78.  The  following  measurement  was  made  March  16,  1906: 

Width,  146  feel ; area,  255  square  feet;  gage  height , 5.30  feet ; discharge,  585  se<-ond- 
feet. 

Yakima  River  near  Sunnyside,  Wash. — A measurement  was  made 
at  low  water  August  3,  1906,  below  Sunnyside  dam: 

Width,  70  feet;  arta,  65  square  feet;  discharge,  45  second-feet. 

Yakima  River  near  Richland. — A measurement  was  made  at  ex- 
treme low  water  August  17,  1906,  500  feet  below  the  highway  bridge. 
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Water  surface  16.15  feet  below  spike  marked  “R.  P."  in  down- 
stream end  of  cap  of  first  pile-pin  at  right  abutment  of  bridge; 

Width,  &4  feet;  area,  23  square  feet;  discharge,  29  second-feet. 

CANALS  IN  YAKIMA  VALLEY,  WASHINGTON. 

Descriptions  and  discharge  data  of  the  canals  in  Yakima  Valley 
are  given  in  Water-Supply  Paper  No.  178,  pages  52-78.  Systematic 
observations  of  gage  heights  and  discharge  were  discontinued  on  most 
of  the  canals  during  1906. 

BTmNTSIl,E  CANAL  ITEAK  TAXIKA.  WASH. 

This  canal  heads  on  the  left  bank  of  Y akima  River  5 miles  below 
the  town  of  Yakima.  It  is  owned  and  operated  by  the  United 
States  Reclamation  Service.  Measurements  are  made  from  a foot^ 
bridge  200  feet  below  the  head  gate.  The  gage  is  a vertical  staff  on 
the  right  bank. 


Ditcharge  meaturemenU  of  Sumtytide  Canal  near  Yakima,  Waek.,  in  1906. 


Date.  ' 

1 Uydrograpber.  | 

1 

Width.' 

' Area  of 

soctloa. 

h?X.  i 

Dla- 

charge. 

W.  C.  Muldrow 1 

Feet. 
30  1 

46 

^ 1 

45 

45 

1 1 

i Sq.ft. 

1 17 

IW 
193 

1 166  1 

1 1 

153 

1 

Feet. 

0.70 

4.63 

4.80 
4.15 

3.80 
3.85 

Sec.-ft. 

14 

610 

606 

484 

1 416 

410 

April  30 

do 1 

September  29. .. 

Steventand  Grover i 

1 

Daily  gage  height,  in  feet,  of  Sunnytide  Canal  near  Yakima,  n'aeh.,for  1906. 


Day. 

Apr. 

May. 

June, 

July. 

.\ug. 

Sept 

Day 

Apr. 

my. 

June. 

July. 

Ang. 

Bcpt. 

, 

0.6 

4.6 

4. 

4.9 

4.6 

3.8 

17 

3.0 

4.7 

4.0 

5.2 

4.55 

4.0 

2 

.6 

4.6 

4.35 

4.9 

4.5 

3.75 

18 

3.9 

4.7 

4.0 

5.2 

3-8 

4,0 

a 

4.6 

4.3.5 

4.  P 

4 1.5 

3.6 

19 

3.9 

4.7 

4.0 

6.3 

4.2 

3.9 

c.:.:.:::. 

.6 

4.6 

4.3.5 

4.9 

4. 1 

3.6 

20 

4.0 

4,7 

4.25 

5.2 

4.2 

s 

1.4 

4.6 

4.35 

4.9 

4.0 

3.6 

21 

1,2 

4.7 

4.35 

6.2 

4.1 

3.4 

6; 

1.6 

4.6 

1.0 

4.9 

a.H.'i 

«.« 

23 

4.2 

4.7 

4.53 

5.2 

3.9 

3.8 

7 

19 

4.6 

3.8 

5.0 

3. 75 

3.7 

23.. 

4.2 

4.7 

4.7 

6.2 

3.9 

3.8 

8.....  . 

3. 1 

4.6 

4 

5. 1 

A.  I.*! 

4.0 

24 

4.35 

4.7 

4.7 

6.2 

4-1 

.1.8 

9 

2,5 

4.7 

4.0 

5.1 

4.1 

3.H5 

25 

4.35 

4.7 

4.S 

6.2 

3.9 

3.8 

10 

2.8 

4.7 

5.1 

4.15 

4.0 

26 

4.5 

4.6 

4.9 

6.2 

lU 

2.8 

4.7 

4.0 

5.1 

4.1.5 

3.85 

27 

4.5 

4 6 

4.9 

6.2 

3.9 

3.8 

13 

2.8 

4,7 

4.0 

5.2 

4.5 

4. 0 

28 

4.5 

5.2 

3.8 

3 R 

» 

3.0 

4,7 

4.0 

5.2 

4.6 

4.1 

29. 

4.5 

4.6 

4.9 

5.2 

4.0 

3.8 

H 

3.0 

4.7 

4.0 

5.2 

4.6 

4.1 

30 

i.ta 

4.6 

4.0 

6.2 

4.0 

.1.8 

U 

3.1 

4.7 

4.0 

5.2 

4.5 

4.0 

31... 

4.45 

4.85 

3.8 

14, 

3.6 

4.7 

4.0 

5.2 

4.6 

4.0 

Rating  table  for  Sunnytide  Canal  near  Yakima,  Wath.,for  1906. 


Oage 

Dis- 

charge. 

11  Gage 
; hei^t. 

Dia- 

charge. 

Oage 

hei^t 

Dto-  1 
charge,  j 

Oage 

bei^t. 

Dl.a- 

chargp.  1 

Oage 

Dis- 

charge. 

Feet. 

See.-ft. 

Fee,. 

Sec..ft. 

Feet, 

8ec..ft.  \ 

Feet. 

! 

Sec.-ft.  \ 

Feet. 

Sec..ft. 

0.60 

12 

: i.-io 

75 

2.40 

180  . 

3.30 

317  I 

4 40 

529 

a?o 

16 

1.60 

85 

2.50 

194 

3.40 

334 
352  1 

4.60 

572 

0.80 

20 

i 1.70 

96 

2.60 

208  1 

3.50 

4.80 

616 

0.90 

26 

1.80 

106 

2.70 

222 

aoo 

370 

5.00 

660 

1.00 

33 

1 i.» 

117 

2.80 

237  ■ 

a70 

389  1 

5.20 

704 

1.10 

41 

2.00 

129 

2.00 

252  : 
268  • 

3.80 

408 

1.20 

49 

ll  2.10 

141 

3.00 

3.90 

427 

1.30 

57 

2.20 

154 

3.10 

284  , 

4.00 

447  i 

1.40 

66 

11 

167 

3.20 

300 

4.20 

487  1 

Nort.— Th^  above  table  ie  appllrabie  only  for  op«n<bannol  conditlona.  It  is  baaed  on  discharge 
nieasurpHienls  made  during  190.>-(i  and  is  fairly  well  defined. 
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SURFACE  WATER  SUPPLY,  1908. 


^ntUhly  Hischargr  of  SunnytuU  Canal  near  Yakima,  Wash.,  for  1906. 


Month. 

Discharge  in  second-feet. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre*  fret 

570 

12 

318 

18,  W 
3A!00 
29. 7W 
42. 1« 
39.36(> 
34.00 

Hay 

504 

540 

583 

t)38 

33 

499 

July 

704 

827 

684 

572 

398 

476 

«7 

334 

414  ^ 

1 

180  OOD 

NoTK.— Values  are  ratwl  aa  ^ood. 


9ZW  KX8EKVATI0K  OAJIAL  HEAR  TAKXXA,  WASH. 

This  canal  heads  on  the  right  l>ank  of  Yakima  River  a short  dis- 
tance below  Union  Gap  gaging  station  on  Yakima  River.  It  is 
owned  and  operated  by  the  Indian  Department  for  the  irrigation 
of  lands  in  the  Yakima  Indian  Reservation.  Measurements  aiv 
made  at  the  highway  bridge  2,000  feet  below  head-gate.  The  gage 
is  a vertical  staff  attached  to  the  bridge. 


I>Ucharge  measurements  of  Sew  Resmalion  Canal  near  Vra«A.,  in  1906. 


Date. 

Hydrogrupher. 

Width. 

Area  of 
section. 

0«KP 

helgnt. 

Dis- 

charge. 

Feet. 

38 

40 

40 

40 

40 

40 

149 

149 

121 

111 

53 

Feet. 
a a 00 
3.55 
3.80 
XOO 
260 
1.29 

5ec.-A 

21 

356 

145 

86 

95 

53 

\V.  C.  Muldrow 

November  5 

Muldrow  and  McOtaahan 

d Ga^e  height  uncertain. 


Daily  gage  heighl,  in  feet.  Sew  Reservation  Canal  near  ITuhnw.  Wash.,  for  1906. 


Day.  -\pr. 

May. 

June. 

Sopt. 

Oct. 

Day. 

Apr. 

May. 

June. 

Aug. 

Sept. 

Oe. 

1 

1 0 

2.3 

2.6 

2.6 

17.. 

Z8 

2.3 

2.8 

10 

10 

•i  . 

2 I 

2 3 

3 7 

2 G 

2.6 

18 

2.3 

2.3 

3.45 

10 

10 

3 1 

2 2 

2 4 

3 6 

2.6 

2 6 

19 

2.2 

2.3 

ZO 

10 

LS 

4 

2.2 

2 4 

3.6 

2.  H 

2.6 

20 

2 2 

.0 

2.0 

10 

1.1 

5 

2 2 

2 5 

3 5 

2.  6 

2 6 

21 

2.8 

Z6 

10 

1.1 

6 1 

2 3 

.0 

3 6 

2 G 

2.6 

22 

1.5 

2 3 

2.4 

Z5 

16 

1.1 

0 

2 3 

2 9 

2 6 

2.6 

23 

1,7 

2.4 

2.7 

Z6 

10 

1.1 

K 1 .. 

2 4 

0 

2 9 

2 6 

2 6 

24  

1 6 

2 5 

2 7 

Z6 

II 

2 4 

2 2 

2 0 

2 0 

2.6 

25 

1.6 

2.5 

2.9 

16 

10 

LI 

10 1 

2.  4 

2.2 

1.9 

2 0 

2 6 

26 

1.8 

2 6 

3.1 

10 

10 

11 

11 1 

2.5 

.0 

1.9 

2 8 

2.6 

27 

1.6 

2.5 

3.4 

10 

10 

11 

12 1 

2 5 

O «) 

1.9 

2,G 

2 0 

28 

1.8 

2.3 

8.5 

10 

10 

1.1 

13 

2 4 

2 1 

2 6 

2 6 

29 

1.8 

2.3 

3.0 

10 

16 

1.1 

14 ' 

2-  4 

2 1 

2.8 

2.0 

2 6 

30 

1.9 

2.3 

3.6 

10 

20 

1.1 

2 

2 .3 

2.8 

2.  6 

2 6 

31 

2 3 

10 

1.1 

16 

2.5 

2.3 

2.8 

2.0 

2.6 

Note.— The  growth  of  certain  water  planta  reduces  the  velocity  of  the  canal  a«  the  aeaaon  progri 
therefore  there  is  not  a constant  relation  l>otween  gago  height  and  discharge. 


OLD  RESERVATION  CANAL  NEAR  WAPATO.  WASH. 

This  canal  takes  water  from  the  right  hank  of  Yakima  River,  4 
miles  below  Wapato.  It  is  owned  and  oj)erated  by  the  Indian 
Department  for  irrigation  of  lands  in  the  Yakima  Indian  Reseiva- 


Digitizr-i  by  Google 


YAKIMA  BIVEB  DBAINAGE  BASIK 


69 


tion.  Measureraento  are  made  from  railroad  bridge  one-half  mile 
below  head-gate.  The  gage  is  a vertical  staff  at  the  railroad  bridge. 


Discharge  measurements  of  Old  Reservatiori  Canal  near  U'apato,  HVuA.,  tn  1906. 


Dat«.  j 

1 Hydrc^raphor. 

4S?oS' 

Gam 

hei^t. 

DIs- 

1 Charge. 

Majoh  22 

, W.C.Muldrow 1 

; Ftei.  I Sq./I. 

\ 11.5  5.0 

U.  0 JA 

11.8;  22 

11.3  18 

11.3*  22  1 

12.0  1 15 

1 1 

Feel. 
a45  I 
3. 10  1 
1.76 
1.40 
1.65  1 
1.39 

Sec.-ft. 

1 4.6 

1 152 

66 
40 
65 
36 

November  5.... 

1 H.  D.  McOUshan ' 

1 1 

Daily  gage  height,  in  feet,  of  Old  Reservation  Canal  near  Ho/m/o,  Wash.,  for  1906. 


Dtiy. 

-\pr. 

Miiy. 

Juup.  July. 

Aug. 

Oct. 

1 ...  

3.2 

3. 1 1 3. 0 

1,  4 

2.. a 

2.0  1 3.0 

1.  i 

3.. 

iO  3.0 

1.  75 

I.  4 

4.., 

3.3 

2.0  3.0 

1.  78 

5 

2.0  1 3.1 

1.76 

1.  4 

6 

2. 0 , 3. 2 

1.  5 

1.8 

7 

a 1 

2.0  3. 1 

14* 

8. 

2.0  3 2 

1.  V> 

» : 



2.0  3 1 

1 8 

m 



2.0  30 

.8 

11 

1 

2.0  30 

.8 

13 

2.0  .3  0 

13 

2.0  30 

.8 

14 

3.2 

2.0  3.0 

1 7 

15 

3-2 

2.  0 3. 0 

1 7 

u 

3.2 

3 0,  3. 0 

1.7 

17 

3. 15 

2.0  ! 3 0 

1.7 

18 

2.55  2.9 

1.7 

1.8 

1.3 

19 

3.2 

3.3  2.9 

1.7 

1.8 

1.3 

M 



3.2 

3.3  2.H 

1.6 

1.8 

1.3 

21 

3.2 

13  2.8 

1.6 

1,8 

1.3 

22 

3.2 

23 • 

3.2 

3.  3 2. 6 

1.55 

1.8 

1.3 

24 

3.  1 

3.  2 

25 

3.2 

3. 1 2. 55 

1.  4 

1 8 

1 3 

36 

3,22 

3.  4 

3.  1 2.  5 

1.4 

1.8 

1.3 

37 

3.  4 

3. 1 2.  6 

1.  4 

1.3 

■2S 

3.2 

3.5 

3. 0 2. 4 

1.4 

1.8 

1.3 

29 

3.  3 

10  1 2.3 

1.  4 

1 3 

-lA 

X 3 

3 0^  22 

1 1 

1.3 

1 3 

3. 1 

2, 1 

1.3 

Rating  table  for  Old  Reservation  Canal  near  Wapnin,  Wash.,  for  1906. 


Oage 

height. 

Dis- 

charge. 

Oagc 

height. 

Die- 

charge. 

<3  age 
height. 

Dis- 

charge. 

1 Gage 
height. 

Dit*- 

charge. 

Gage 

height. 

Dis- 

charge. 

Feet, 

Sec.-ft. 

Feet. 

Feel. 

Sec.-ft. 

Fert. 

Ser.-ft 

Frrt. 

See.- ft. 

0.50 

® 

1.20 

.31 

1.90 

70 

2.60 

n: 

3.30 

163 

0.60 

9 1 

1.30 

36 

2.00 

77 

2. 70 

124 

3.40 

170 

0.70 

12 

1.40 

41 

2. 10 

83 

2.80 

I.H 

3.50 

177 

0.80 

15 

1.50 

46 

2.20 

89 

2.90 

138 

0.00 

18 

1.80 

.'»2 

2.30 

96 

3.00 

145 

1.00 

22 

1,70 

58 

2. 40 

103 

3. 10 

152 

1. 10 

26 

1.80 

64 

2.50 

.10 

3.20 

1.59 

Note.— Tbe  Above  table  la  applicable  only  for  open^hannel  conditlona.  It  la  baaed  on  6 dlacharge 
fMasarainents  made  during  IMA  and  Is  well  deAnea. 
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ifonlhly  Jitcharye  of  Old  Hetervalion  Canal  mar  Wapato,  Wadi.,  for  1906. 


Month. 

Discharge  In  8ccond>feet.  | 

I Total  in 
1 eoie>feet. 

Mtudnnim. 

Iflkhnom.  1 

Veui. 

May 

i 1 

177  ; 

152  i 

150 

1 0.780 

June 

las 

77 

m 1 

1 6.660 

July 

l» 

83  1 

133 

8.180 

.\UgUflt 

75 

15 

4&5  1 

2.800 

September 

1 64 

36 

58.3 

S.«70 

October 

36 

86  1 

3&0 

8.S10 

1 4 1 

a,  MO 

1 T i 

NoTE.^ValaoN  are  rat^  an  good. 


KlSCELLAKSOns  KEA8ITRSXSKT8. 

The  following  miscellaneous  measurements  were  made  on  canals 
in  Yakima  Valley,  Washington,  in  1906. 

Mi^lUtneous  mtcuuremenU  of  canaU  in  loin'iri^  River  drainage  basin,  Washington, 

in  J90€. 


Date.  1 

Canal.  j 

IxMMillty. 

; Width. 

Area  of 
section. 

Oage 

hel^t. 

Dla- 

cfaaige. 

Feei.  . 

1 89.fi.  , 

Fe*t. 

8ec.-fi. 

Bull 

0 

88  j 

L78  I 

70 

I 8 1 

64 

680  1 

22 

April  18 

! 7 

68 

11 

' 5 ! 

! 85 

12 

1 2 

648 

1 0l26 

April  20 

1 3.5 

Z4 

1 4 1 

April  15 

! 5.7 

Z3 

0.45 

1.4 

1 0.7 

1 83 

66 

April  22 

! 0.7 

' 0.7 

0.70 

27 

April  22 1 

ais 

1 a32 

1 0.46 

6 1 

1 4.2 

1 4 

April  7 1 

1 13.1  1 

1 17 

hX 

12 

April  22 

do ' 

do 

' 15  ' 

' 25 

L76 

1 31 

April  22. . . . 

10 

! 12  1 

203 

1 14 

August  16 

North  Yakima: 

j 1 

1 Old  I'nloii 

2.0001(401  U‘low  head-gate...; 

1 38  i 

282 

« 

.Vt  bead-gate i 

1 12.2 

20 

L44 

1 » 

do 

12.2  , 

18 

L40 

27 

do 

1 11.5 

16 

L21 

do 

12  7 1 

23 

L75 

^ 40 

265 

29 

1 11 

28 

250 

40 

May  17 

1 6.5  ! 

12 

212 

18 

May  23 

Wa.stegale  No.  12 , 

0.8 

14 

66 

1 8.6 

26 

78 

Below  control  gates I 

8.8 

26 

275 

! 76 

At  Mume  No.  S : 

AO 

1 » 

67 

I 68 

! 17 

63 

At  head-gate ' 

' 18  5 

42 

858 

' n 

i 1^ 

1 13 

60 

April  20. 

4.5 

26 

! 4.7 

165 

i 80 

6.  ^ ' 

1 II 

May  5 

14 

38 

268 

115 

do 

14 

' 40  1 

285 

126 

Aprils 

do 

North  Vakiina 

S.7 

« i 

1.00 

7.5 

April  3 

87 

62  1 

1.08 

83 

April  3 

do 

' do 

87 

0.5  1 

1.71 

20 

April  15 

. ..do 

87 

7.5  1 

1.26 

11 

March  1 

I'nion ' 

' do 

11.5 

11  1 

0.08 

9 

-\tigu.««t  16 

do 1 

' Noch(’«  avenue,  North  Yakima. 

6 

• 13 

232 

» 

April  26 

I’nlon  flap 

North  Yakima 

88 

1 1.7  i 

045 

1.6 

2.0 

54 

117 

April  5..  . 

1 llmd  . .. 

86 

0^ 

12 

(Congdon  , * j 

i 

1 86 

i 

Measured  by  tloaiH. 

Water  prot^Uy  raised  by  ioo  gorge  below. 
‘‘Thrt«e-fourths  mile  below  head-gate. 
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SNAKE  KIVEB  DRAINAGE  BASIN. 

DE8CRI1TION  OF  BASIN. 

Snake  River,  the  largest  tributary  of  the  Columbia,  rises  among 
the  high  peaks  of  the  Rocky  Mountains  in  Yellowstone  National 
Park,  western  Montana  and  eastern  Wyoming,  heading  in  the  divide 
from  which  streams  flow  northward  and  eastward  into  the  Missouri 
and  southward  and  westward  to  the  Colorado  and  the  lakes  of  the 
Great  Basin.  From  Shoshone,  Lewis,  and  Hart  lakes,  in  Yellow- 
stone Natiiuial  Park,  the  south  fork  of  the  river  flows  southward, 
broadening  into  Jackson  I.<ake  (4  miles  wide  and  18  miles  long)  and 
passing  through  Jackson  Valley  (8  miles  wide  and  40  miles  long), 
beyond  which,  near  the  Idaho-Wyoming  line,  it  enters  a long  canyon. 
In  the  southern  part  of  Fremont  County,  Idaho,  it  unites  with  North 
Fork.  Below  the  junction  of  the  forks  it  flows  westward  across 
Idaho  to  a point  near  Homedale,  where  it  turns  abniptly  northw'ard, 
forming  for  about  170  miles  the  boimdary  between  Idaho  and  Oregon 
and  for  30  miles  more  that  betw'een  Idaho  and  Washington.  At 
liCwiston  it  crosses  into  Washington,  flows  northwest,  west,  and 
southwest,  and  joins  the  Columbia  at  Po-sco  Junction. 

Its  upper  drainage  basin  comprises  the  timbered  mountainous 
country  west  and  southwest  of  Yellowstone  Lake.  The  east  side  of 
its  valley  is  bounded  by  the  Wind  River  Range,  from  the  slopes  of 
which  it  receives  a number  of  tributaries,  and  the  west  side  by  the 
high  Teton  Mountains,  from  which  most  of  the  drainage  flows  west- 
ward through  Teton  River  into  North  Fork. 

Below  the  junction  of  North  and  South  forks  the  Snake  receives 
many  important  tributaries,  among  which  may  be  mentioned  Boise, 
Salmon,  Clearwater,  and  Palouse  rivers  from  the  north  and  east  and 
Owj^hee,  Malheur,  Powder,  and  Grande  Ronde  rivers  from  the  south 
and  west. 

The  Owyhee,  which  joins  the  Snake  at  Owyhee,  Oreg.,  drains  a 
high,  broken,  timberless  area,  in  portions  of  which  the  rainfall 
amounts  to  but  8 or  10  inches  per  annum.  In  many  respects  the 
drainage  area  of  the  Malheur  is  similar  to  that  of  the  Owyhee,  but 
parts  of  the  headwater  region  are  mountainous  and  rather  heavily 
timbered.  The  drainage  basin  of  the  Grande  Ronde,  comi>rising  the 
eastern  slope  of  the  Blue  Mountains  and  the  western  slope  of  the 
Cornucopia  Range  in  northeastern  Oregon,  is  throughout  mountain- 
ous and  heavily  timbered,  and  for  much  of  its  course  the  river  occu- 
pies a deep  canyon.  Wallowa  River,  its  principal  tributary,  closely 
resembles  it.  Grande  Ronde  Valley,  a broadening  of  the  Grande 
Ronde  basin  at  the  town  of  La  Grande,  and  Wallowa  Valley,  a similar 
broadening  of  Wallowa  River  below  the  to%vii  of  Joseph,  are  impor- 
tant agricultural  areas  within  the  Grande  Ronde  drainage  basin. 
Powder  and  Palouse  rivers  and  Asotin  Creek  drain  areas  similar  in 
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character,  utiliz**d  chiefly  for  dry  farming  and  the  production  of 
wheat.  The  waters  of  ali  of  these  streams  are  valuable  for  irriga- 
tion, which  in  a number  of  the  valleys — notably  that  of  the  Malheur — 
has  reached  a comparatively  high  stage  of  development.  At  Asotin 
a power  plant  is  operated,  and  the  waters  used  for  power  are  also 
used  for  irrigation.  ^ 

Nt)RTH  IXIRK  OK  SNAKE  RIVER  NEAR  ORA,  IDAHO. 

This  station  was  e.stablished  August  20,  1902.  It  is  located  at  the 
North  Fork  Bridge,  2 miles  south  of  Ora  and  10  miles  above  St. 
Anthony,  Idaho.  The  bench  mark  is  a United  States  Geological 
Surv'ey  aluminum  tablet  set  in  a large  rock  about  30  feet  northeast 
from  the  north  end  of  the  bridge;  elevation,  12.84  feet  above  the 
gage  datum. 

The  conditions  at  this  station  and  the  bench  marks  are  described 
in  Water-Supply  Paper  No.  178,  page  91,  where  are  given  also  refer- 
ences to  publications  that  contain  data  for  previous  years. 

Di$<Juvrge  mtasurerntnis  of  North  Fork  of  Snake  River  near  Oro»  Idaho ^ in  1906. 


Date.  1 

1 

j Uydrt^mpber. 

Width. 

Area  of  . 
BeetJon.  ' 

Ga« 
beigot.  , 

DU- 

, charge. 

1 

May  11 

May  27 

June  17 

1 : 

E.  C.  La  Uuo 

' do ' 

do ' 

Feet. 

178 

178 

178 

Sq.ft. 

605 

470 

m 

1 

Fm. 
2.90 
2.70  1 
2 86 

Sec,-ft. 

2.170 

1,900 

2.U0 

Daily  gage  height,  in  feet,  of  North  Fork  of  Snake  River  near  Ora,  Idaho,  for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

.\pr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

2.0 

ZO 

2.0 

1.9 

3.3 

Z9 

Z6 

2.1 

2.1 

ZO 

Z 1 

2 

2.0 

2.0 

ZO 

1.9 

3.3 

Z9 

2.5 

Z 1 

Z1 

ZO 

Z 1 

2.0 

ZO 

2.0 

1.9 

3.3 

2.8 

2.5 

2 1 

Z1 

ZO 

Zl 

4 

2.0 

1.9 

ZO 

19 

3.3 

Z9 

Z4 

Z1 

zo 

ZO 

Zl 

5 

2.0 

1.9 

1.9 

1.9 

3.1 

ZO 

Z4 

Z1 

zo 

2.0 

Zl 

ti 

2.0 

1.9 

1.9 

1.9 

3.1 

3.2 

Z4 

Z1 

zo 

2 0 

21 

7 

2.0 

i.» 

1.9 

1.9 

Z9 

Z2 

Z4 

Z1 

2.0 

ZO 

Zl 

8 

2.0 

ZO 

1.9 

2.0 

Z9 

Z1 

2.4 

Z1 

ZO 

Zl 

Zl 

9 

2.0 

zo 

1.9 

ZO 

Z9 

3.0 

2.4 

Z1 

Z1 

Zl 

Zl 

10 

2.0 

zo 

1.9 

2.0 

2.8 

Z9 

Z4 

ZO 

Z1 

Zl 

Zl 

n 

2.0 

2.0 

1.9 

2. 1 

2.8 

2.9 

Z4 

2.0 

Z1 

Zl 

Zl 

12 

2.0 

zo 

1.9 

2.1 

Z8 

Z8 

Z3 

2.0 

Z1 

Zl 

Zl 

2.0 

zo 

1.9 

2.1 

Z8 

Z8 

2.3 

2.0 

Z1 

Z 1 

Zl 

14 

2.0 

2.0 

1.9 

Z1 

Z9 

Z8 

Z3 

ZO 

Z2 

Zl 

Zl 

15 

2.0 

2.0 

1.9 

Z1 

2.9 

2.8 

Z3 

2.0 

Z2 

Zl 

Zl 

16 

2.0 

2.0 

1.9 

Z 1 

2.9 

2.7 

2.3 

2.0 

Z2 

2. 1 

Zl 

[7 

zo 

ZO 

1.9 

2.2 

Z8 

2.8 

Z3 

ZO 

Z2 

Zl 

Zl 

18 

2-0 

2.0 

1.9 

2.2 

Z8 

2.8 

Z3 

Z1 

Z2 

Zl 

zo 

19 

zo 

2.0 

1.9 

Z2 

Z7 

Z7 

Z3 

Z1 

Z1 

Zl 

zo 

20 

2.0 

2.0 

1.9 

2.2 

Z7 

2.7 

Z3 

Z1 

Z1 

Zl 

zo 

21 

ZO 

zo 

2.0 

2.2 

Z7 

2.6 

2.3 

Z1 

Z1 

Z 1 

zo 

22 

ZO 

ZO 

ZO 

Z6 

Z6 

•2.6 

Z2 

Z2 

Z1 

Z 1 

zo 

23 

ZO 

2.0 

2.0 

Z6 

Z6 

zc 

2.2 

Z2 

Z1 

ZI 

zo 

24 

2.0 

ZO 

ZO 

2.8 

2.^ 

Z6 

Z2 

Z2 

Z1 

Zl 

zo 

26 

ZO 

ZO 

ZO 

3.0 

2.7 

Z5 

Z2 

2.2 

ZI 

Zl 

zo 

26 

2.0 

2.0 

ZO 

3.0 

2.7 

Z5 

Z2 

Z2 

2.1 

Zl 

zo 

27 

ZO 

ZO 

2.0 

3.1 

2.7 

2.5 

Z2 

Z2 

Zl 

Zl 

zo 

28 

ZO 

ZO 

1.9 

3.2 

2.7 

2.-5 

Z2 

Z1 

2. 1 

Zl 

zo 

29 

2.0 

1.9 

3.3 

Z9 

Z5 

2.2 

Z 1 

Z 1 

Z 1 

zo 

TO 

ZO 

1.9 

3.3 

3. 1 

2.5 

Z 1 

Z 1 

Z2 

Zl 

zo 

J1 

ZO 

1.9 

ZO 

Z 1 

2. 1 

2.1 

<•) 

“ Kworcl  (li5ContiDucd  for  the  winter. 
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Rating  table  /or  Xorth  Fork  of  Snake  River  near  Ora,  Idaho, /or  1906, 


Gage 

Di»- 

charge. 

Oiufp 

height. 

Dio- 

charge. 

height. 

Dia- 

ebargt*. 

If 

Di»-  l|  Gam 
charge,  d height. 

Di»- 

charge. 

Feet. 

Sec./t. 

9(0 

Feel. 

Sec.^t. 

1,170 

Feet. 

See.-ft. 

Feet. 

■i' 

Sre.-ft.  1 Ftrl. 

Sec.-ft. 

1.90 

2.20 

Z.'iO 

1,550 

Z«0 

2,030 

a.  10 

2,000 

ZOO 

990 

2..10 

1.280 

2.(i0 

1,700 

Z90 

2,210 

3.20 

2.810 

2. 10 

1,070 

2.40 

1.410 

Z70 

1.800 

a.  00 

2,400 

3,30 

3,030 

Note.— The  above  table  is  appHcable  only  for  open-channel  conditions.  It  ia  baaed  on  8 dis^barp) 
moasurementa  made  during  1905-4>  and  la  well  defined. 


Monthly  discharge  o/  .\orth  Fork  o/  Snake  River  near  Ora,  Idaho, /or  1906. 

[Drainage  area,  l.OlO  sqtian*  miles.] 


Discharge  In  second-feet. 

1 Total  in 
1 acre-fe»*t. 

1 Run-off. 

Month. 

j 

Maximum. ! 

^ Minimum.  1 

1 

Mean. 

' Sec.-ft.  per 
1 sq.  mile. 

1 Depth  in 
inches. 

January 

900 

990  ' 

990 

00,900 

1 a962 

1. 10 

February 

900  1 

010 

979 

54,400 

i .912 

.98 

March 

900 

010 

938  1 

67,700 

1 .902 

1.04 

.\pril 

3,030 

1 910 

1,430  I 

85,300 

' 1.38 

1.54 

Miy ' 

' 3,  am 

1,700 

2,200  i 

135,000 

2.11 

2.43 

June 

2, 810 

1 1,550  • 

2,000  < 

119,000 

1.92 

2. 14 

July 

1,550 

1,070  1 

> 1,300  ' 

79.800 

1.25 

1.44 

August 1 

1 M70 

, 990 

1,070 
1,080  1 

65,700 

1.03 

1.19 

September | 

l.wo 

1»90 

64,  100 

t.M 

1.15 

October 1 

' 1,070 

1 990 

1,050 

61,700 

1.01  I 

1.16 

November 

1,070 

' 990 

i.am  1 

61,600 

.995 

1.11 

The  period ' 

1 

! 

1 

848,000 

1 1 

Note.— Values  are  rated  as  excellent  on  the  assumption  Chat  the  flow  was  not  aflected  by  Ice  condi- 
tions, January  to  March. 


SNAKE  RIVER  NEAR  MINIIX)KA,  IDAHO. 


This  station  was  originally  established  August  5,  1895,  at  Mont- 
gomery’s ferry,  on  the  stage  road  from  Minidoka  to  Albion,  4 miles 
east  of  Rupert,  Idaho,  and  10  miles  below  the  diversion  dam  for  the 
Minidoka  irrigation  project.  Measurements  at  Montgomery’s  ferry 
show  the  amount  of  water  available  for  irrigation  purposes  there  and 
for  the  newly  constructed  Twdn  Falls  canals  heading  23  miles  below, 
and  also  the  conditions  that  will  exist  for  power  purposes  at  Shoshone 
Falls,  about  45  miles  below,  after  the  irrigable  lands  of  Snake  River 
Valley  shall  have  been  reclaimed.  The  conditions  at  the  station  and 
the  bench  marks  are  described  in  Water-Supply  Paper  No.  178,  page 
93,  where  are  given  also  references  to  publications  that  contain  data 
for  previous  years. 


discharge  nieasnrcmenfs  o/ Snake  River  near  Mmidoka,  Idaho,  in  1906. 


Date. 


Hydrographor. 


■'P"  >2 E.  C.  LaKii.’. 

iPHIM do 

19 ido;;:.;:. 

' do 

i 


Width. 

; Area  of 
section. 

Gage 

height. 

1 Dis- 
charge. 

Feet. 

: Sq./l. 

Feet. 

1 

Sec.-ft, 

815  1 

1 4,020 

3 15  i 

6,120 

835  j 

, 4.980  1 

4.34 

9.590 

860 

6.610  ‘ 

629 

16, 100 

865  1 

i 7,970  1 

7.92 

22.500 
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Daily  gage  height,  in  feet,  of  Rnake  River  near  Minidoka.  Idaho,  in  1906. 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

2.7 

34 

4.7 

7.35 

4.4 

34 

32 

36S 

(“) 

2.7 

34 

4.7 

7.5 

4.4 

325 

3 3 

365 

3 

3.25 

3.0 

3.3 

4.8 

7.7 

4.4 

32 

135 

36 

3.2 

2.9 

315 

4.96 

7.8 

4.4 

3 06 

3 35 

37 

3.2 

2.7 

315 

5.1 

7.8 

4.4 

1.9 

335 

36S 

6 

3.0 

2.7 

32 

5.5 

7.85 

4.4 

1.8 

335 

36 

7 

3.0 

2.7 

31 

35 

7.8 

4.4 

1.7 

.6 

16 

8 

2.9 

2.7 

31 

36 

7.85 

4.4 

1.6 

.75 

36 

3.05 

2.7 

30 

355 

7.8.1 

4.4 

1.6 

1.9 

355 

10 

3.3 

2.7 

30 

3 5 

30 

385 

1.65 

31 

34 

11 

3.05 

2.7 

30 

3 4 

30 

335 

1.5 

31 

335 

12 

2.7 

2.7 

31 

3 4 

7.0) 

3 3 

1.6 

3! 

136 

13 

2.4 

2.65 

325 

35 

7.35 

3.3 

1.45 

11 

34 

14 

Z2 

2.6 

325 

355 

7.7 

3 2 

1.45 

11 

34 

15 

2.35 

2.5 

325 

3 76 

7.9 

12 

1.4S 

11 

34 

16 

2.5 

2.35 

33 

39 

30 

32 

1.45 

11 

36 

17 

2.0 

2. 45 

12 

31 

315 

34 

1.45 

11 

2.95 

18 

2.6 

2.9 

3 2 

325 

32 

4.8 

1.45 

115 

39 

19 

2.6 

2.8 

32 

33 

33 

5.2 

1.45 

32 

32 

20 

2.65 

2.  .15 

325 

13 

33 

5.1 

1.45 

32 

34 

21 

2.7 

2.4 

345 

325 

31 

5.1 

1.45 

2.25 

36 

22 

2.7 

2.35 

36 

32 

7.8 

5.0 

1.5 

335 

35 

23 

2.7 

2.5 

37 

315 

7.5 

4.75 

1.5 

2.25 

335 

24 

2.75 

2.6 

4.0 

32 

7.25 

4.6 

1.5 

3 3 

32S 

25 

2. 75 

2.8 

4.2 

32 

385 

4.4 

1.5 

34 

32 

26 

2. 75 

3.  a*) 

4.3 

32 

36 

4. 15 

2.1 

3 7 

32 

27 

2.7 

32 

4.45 

32 

335 

4.9 

345 

3 7 

3 15 

28 

2.7 

33 

4.65 

3 45 

305 

37 

3 6 

3 7 

31 

29 

33 

4.7 

355 

34 

345 

3 55 

2.7 

306 

30 

3 4 

4.7 

38 

4.75 

3 1 

2.2 

365 

30 

31 

34 

7.05 

17 

32 

(»i 

** 

® River  frozen  over  January  I to  February  2,  1906. 

^ Gatos  at  Minidoka  dam  were  closed  during  November.  Ki'cordn  at  gaging  station  were  unreliable 
November  1 to  Decemlior  31. 


Rathig  table  for  Snake  River  near  Minidoka,  Idaho^for  2906. 


Gagi' 

height. 

Dis- 

charge. 

Oagp 

height. 

Dls- 

chargfu 

Gage 

height. 

Ul8- 

charge. 

( 

Dis- 

charge. 

Gage 

height. 

Dis- 
charge. ; 

Feet. 

Sec.-ft. 

Feet. 

Sec. -ft. 
2.670 

Feet. 

Sec.-ll. 

Feet. 

See.-ft. 
7, 630 

Feet. 

Sec. -It.  1 

0.00 

1,640 

1.70 

3 70 

4,930 

3.70 

5.40 

12,960  ! 

.70 

l,»VO 

1.80 

2,8*i0 

2.80 

5,180 

3 80 

7,920 

5.60 

13  670 

.90 

1,720 

1.90 

2,  WO 

2.90 

5,440 

3.90 

8,310 

5.80 

14,390 

.90 

1,760 

3U0 

3,270 

300 

5,700 

4.00 

8,500 

300 

15, 110 

1.00 

1,820 

310 

3,480 

310 

5,970 

4.20 

9,080 

3 20 

15,830 

1. 10 

1,HM0 

2.20 

3, 700 

3. 20 

6,240 

4.40 

9,680 

340 

16,550 

1.20 

1,960 

330 

3940 

3.30 

6,510 

4.60 

10,280 

f 360 

17,270 

1.30 

2.000 

2.40 

4,180 

3 40 

6,  "80 

4.80 

10,890 

380 

18. 010 

1 1.40 

2,190 

2.50 

4.430 

3.50 

7,060 

5.00 

11,540 

1 7.00 

18.790 

, 1.50 
1 1.60 

2.  :mo 
2,  .500 

3 60 

4,  two 

360 

7,340 

5.20 

12,230 

300 

23.010 

1 

Note. -The  above  table  is  applicable  only  for  open-channel  conditions.  It  la  based  on  11  discharge 
moasureincDts  made  during  and  la  well  doAue<l  above  2.3  feet;  below  that  It  is  uncertain. 

Monthly  discharge  of  Snake  River  near  MinidoJeOj  Idaho^for  2906. 


(Drainage  an's,  17,900<»  s<iuare  rniles.J 


Month. 

Discharge  in  second-feet. 

Total  in 
1 acnyfect. 

Run-off. 

Maximum. 

, Minimum. 

Mean. 

Sec.  ft.  per 
sq.  raik*. 

l>epth  in 
inches. 

February  (3-28) 

6,510 

3,700  i 

5, 150 

' 265,000 

0.288 

328 

March 

; 6,780 

4,060  ; 

5,130 

316,000 

.287 

.33 

April ! 

10,600 

5,700 

7, 150 

425,000 

.399 

.44 

May 

19,000 

10,600 

14,500 

892,000 

.810 

.93 

Jniie 

! 24,300 

10, 700 

20,900 

1,250.000 

1. 17 

1.30 

July 

1 12,200 

4,930 

8,870 

546,000 

.496  1 

.57 

August 

4,680 

2,2t» 

2,900 

173  000 

.162  1 

.19 

S<*pteml)er 

4.930 

1,640 

3770 

225,000 

.311 

.33 

OctolXT 

7,  .340 

4,060 

5,320 

317,000 

.207 

.32 

The  perifMl 

4,410,000 

— ~ — ■ 

. 

0 Exclusive  of  drainage  of  Big  and  Little  Lost  rivers. 


Note.— Values  are  rated  as  follows;  February  to  July,  and  October,  excellent;  August  and  Septem- 
ber, good. 
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SNAKE  RIVER  BETWEEN  MILNER  DAM  AND  SHOSHONE  FALLS,  DURING 
NOVEMBER,  1906. 

The  following  is  a brief  report  of  investigations  in  regard  to  the 
source  and  volume  of  flow  in  Snake  River  between  the  Milner  dam, 
Milner,  Idaho,  and  Shoshone  Falls,  Idaho,  dating  from  November  14 
to  22  (inclusive),  1906,  when  the  flow  was  entirely  cut  off  at  the 
Minidoka  dam. 

The  flow  at  this  time  below  the  Milner  dam  was  derived  from  leak- 
age through  the  gates  at  the  dam,  waste  water  from  the  Twin  Falls 
tract,  and  springs  along  its  course.  In  no  case  did  water  flow  over  the 
Milner  dam  ^nd  the  waste  from  the  Twin  Falls  tract  was  at  a minimum 

In  passing  down  the  river  from  Milner  to  Shoshone  Falls,  discharge 
measurements  were  made  as  often  as  suitable  stations  could  be 
found.  All  springs  of  appreciable  size  entering  between  Milner  and 
Shoshone  Falls  lie  between  Shoshone  Falls  and  a point  6 miles  above. 
Most  of  them  enter  on  the  north  side.  The  source  of  these  springs 
is  not  definitely  knowm.  Upon  them  will  depend  the  permanent 
flow  of  Snake  River  over  Shoshone  Falls  at  future  times  if  all  the 
water  is  diverted  above  for  irrigation,  with  no  waste. 

The  following  is  a tabulation  of  the  measurements  taken; 

MeagurtmtnU  between  Milner  Dam  niul  Shoshone  Falls  in  1006. 


i 

Date. 

Location. 

1 

^ Location.  i 

Dis> 

cbargi^. 

Above 

Shoshone 

Falls. 

1 Below 
Milner. 

Dis- 

charge. 

Dat*'.  ' 

1 Above 
.Shoshone 
Falls. 

Below 
. Milner. 

Feet. 

' i.aoo 

1.500 

1.500 

Miles. 

See.-ft. 

1 195 

165  ' 
158  |i 
, 22  tl 

"1; 

. 1 

Feet. 

MUes.  , 
6 
7 

16 

8ec.-fi. 

30 

27 

ff> 

100 

300 

2 

4 

' 1,500 

1.500 

1 

During  the  investigation  the  minimum  flow  measured  at  Shoshone 
Falls  was  158  second-feet.  The  measurements  made  between  the 
Milner  dam  and  a point  7 miles  below  .show  that  about  30  second- 
feet  come  from  leakage  through  the  Milner  dam  and  waste  from 
the  Twin  Falls  tract;  there  then  remains  128  second-feet  as  the 
gain  in  di.scharge  between  Milner  dam  and  Shoshone  Falls.  Just 
what  part  of  this  is  spring  water  and  wiiat  part  drains  from  pools 
can  not  be  determined.  Throughout  the  course  there  are  a great 
many  pools  from  200  feet  to  1 mile  in  length.  No  doubt  it  would 
take  considerable  time  for  these  pools  to  drain  down  to  a normal 
stage. 

There  is  but  one  conclusion  to  be  drawn  and  that  is  that  the  per- 
manent flow  over  Shoshone  Falls  during  the  irrigation  season,  when 
the  water  is  all  diverted  above,  will  be  reduced  to  approximately  130 
second-feet  or  less. 

8078— IBB  214—07 G 
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SNAKE  EIVER  AT  NEELEY,  IDAHO. 

On  March  17,  1906,  a temporary  station  was  established  at  Neeley, 
Idaho,  3 miles  above  the  backwater  from  the  Minidoka  dam  and  4 
miles  below  American  Falls.  This  station  is  to  eventually  take  the 
place  of  the  old  Montgomery  station  below  the  Minidoka  dam.  Dur- 
ing 1906  only  gage  readings  were  taken.  The  station  will  be  rated 
at  some  future  time. 


Daily  gage  height^  in  Jeety  of  Snake  River  at  Neeley,  Idaho,  for  2906. 


Day. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct, 

Not. 

Dec. 

1 

5.3 

6.8 

9.8 

6.65 

4.9 

4 9 

2 

5.25 

9.7 

6.5 

■wv 

|||iii|l[ 

3 

5.25 

7.6 

9.65 

6.4 

■■■■■ 

Ko 

4 

5.2 

7.1 

9.4 

6.5 

6 

6.15 

7.15 

9.4 

6.66 

6 

4.15 

7.35 

9.3 

6.7 

4.6 

mi 

7 

5.1 

7.6 

9.5 

6.6 

3.8 

6.5 

4.7 

8 

5.05 

7.4 

9.7 

6.5 

3.8 

6.3 

4.7 

5.0 

9 

5.a5 

7.25 

9.75 

6.4 

3.75 

5.0 

4.7 

5.0 

10 

5.1 

7.15 

9.5 

6.4 

3.7 

4.3 

4.7 

5.0 

11 

5.25 

7.1 

9.3 

6.3 

3.7 

4.3 

4.7 

5.0 

12.: 

5.4 

7.4 

9.0 

6.3 

3.7 

4.35 

4.7 

5.0 

13 

5.35 

7.66 

9.1 

6.3 

3.7 

4.4 

4.7 

5.0 



H 

5.3 

7.85 

9.5 

6.3 

3.7 

4.5 

4.7 

5.0 

15 

5.15 

8.2 

9.7 

6.3 

3.7 

4.5 

4.8 

5.0 

16 

5.1 

8.5 

10.0 

6.3 

3.7 

4.5 

4.8 

5.0 

17 

4.55 

6.2 

8.6 

9.85 

6.2 

3.7 

4.6 

4.8 

5.0 

18 

4.55 

5.3 

8.7 

9.75 

6.1 

3.7 

4.7 

4.8 

5.0 

19 

4.55 

5.4 

8.3 

9.65 

6.0 

3.7 

4.75 

4.8 

5.0 

20  

4.6 

5.45 

8.0 

9.5 

6.0 

3.65 

4.8 

4,8 

5.0 

21 

4.(» 

5.8 

7.6 

8.9 

3.65 

4.8 

4.8 

5.0 

22 

4.7 

5.95 

7.75 

8.0 

S.H 

3.65 

4.8 

4.8 

5.0 

* 

23 

4.7 

6.^ 

7.9 

7.7 

5.7 

3.7 

4.7 

4.9 

5.0 

24 

4.95 

6.35 

7.8 

7,5 

5.6 

3.8 

4.7 

4.9 

6.0 

26 

5.2 

6.7 

7.95 

7.3 

5.5 

4.1 

4.7 

4.9 

5,0 

26 

5.35 

6.9 

8.1 

7.0 

5.4 

4.6 

4.7 

4.9 

S.0 

27 

5.6 

6.85 

8.65 

6.7 

5.2 

4.95 

4.7 

4.9 

5.0 

28 

5.45 

6.8 

9.2 

6.6 



4.95 

4.6 

4.9 

6.0 

29  

5.35 

6.75 

9.4 

6.5 

4.95 

4.6 

4.9 

6.0 

30 

5.a5 

G.tV) 

9.5 

4.95 

4.6 

4.9 

5.0 

31 

5.45 

9.9 

4.9 

4.9 



« Record  discontinued  for  the  winter. 


FALL  RIVER  AT  FREMONT,  IDAHO. 

This  station  was  established  January  1,  1904,  about  900  feet  from 
Fremont  post-office.  During  1906  the  gage  was  read  once  each  day 
by  Mrs.  Eva  A.  Loomis  and  C.  R.  Scheetz.  The  conditions  at  the 
station  and  the  bench  marks  are  described  in  Water-Supply  Paper 
No.  178,  page  97,  where  are  given  also  references  to  publications  that 
contain  data  for  previous  years. 


IHtcharge  measurements  of  Fall  Fiver  at  Fremont,  Idaho,  in  I90t>. 


Date, 

llydrographer. 

Gage 
height . 

Dis- 

charge. 

May  11 

E.  C.  Ijv  Rnr 

Feet,  i 
147 

Sg.fi. 

362 

Feet 

3.25 

1 See.-fl. 
1.640 

May  27 

do 

148  J 

360 

3.32 

1. 000 

Juno  17 

; do 

149 

448 

3.85 

2.510 

August  17 

i 

140 

184  , 

2.02 

468 
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Doily  gage  height,  in  /eel,  of  Fall  River  at  Fremont,  Idaho,  for  1906. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 



28 

a 5 

2 1 

1.9 

1.9 

1.9 

1.9 

2 

2 1 

26 

22 

20 

1.9 

1.9 

1.9 



2 1 

2 55 

20 

205 

1.9 

1.95 

1.9 

4 

2 1 

3.  4 

20 

205 

1.9 

1.96 

1.9 

5 

29 

285 

.2  1 

20 

1.95 

1.95 

1.9 

6 

(•) 

2 1 

295 

23 

20 

1.8 

1.95 

1.9 

7 

1.9 

21 

28 

2 1 

20 

1.9 

1.9 

1.9 

8 

1.9 

21 

265 

20 

20 

1.9 

1.9 

1.9 

9 

1.9 

20 

23 

20 

20 

1.9 

1.9 

1.9 

10 

1.9 

20 

20 

21 

20 

1.9 

1.9 

1.9 

n 

1.9 

21 

24 

2 1 

20 

1.9 

1.9 

1.9 

12 

1.9 

2 2 

23 

20 

2.0 

1.9 

1.9 

1.9 

1.9 

21 

3.56 

2.9 

2.0 

1.9 

L96 

L9 

14 

1.9 

3.3 

265 

2.8 

2 05 

1.95 

1.95 

1.9 

16 

1.9 

2 8 

25 

2:6 

20S 

206 

1.95 

1.9 

16 

1.9 

24 

23 

2 6 

20 

1.95 

1.95 

1.9 

2.0 

20 

295 

26 

20 

1.9 

1.96 

1.9 

18 

2.06 

285 

255 

25 

20 

1.9 

1.96 

(») 

19 

Z1 

295 

23 

23 

2 05 

1.9 

1.95 

2.1 

21 

21 

23 

2.06 

1.9 

1.95 

21 

2 16 

21 

20 

25 

20 

1.9 

1.9 

22 

225 

20 

2 0 

24 

20 

1.9 

1.9 

23 

245 

21 

20 

23 

2 1 

1.95 

1.9 

24 

265 

24 

2 0 

22 

2 15 

1.9 

1.9 

25 

26 

265 

3.0 

23 

205 

1.9 

1.9 

25 

25 

29 

23 

20 

1.9 

1.9 

25 

25 

2 1 

2 2 

206 

1.9 

1.9 

255 

256 

225 

20 

20 

1.9 

L9 

29 

27 

26 

20 

1.9 

1.9 

1.9 

1.9 

2 8 

2 45 

23 

1.9 

1.9 

1.9 

1.9 

2 5 

20 

1.9 

1.9 



« No  record  od  account  of  ice  January  1 to  ApriJ  6,  lfi06. 
^ Record  dlHContinued  for  iho  winter  on  Novemljer  18. 


Rating  table  for  Fall  River  at  Fremont,  Idaho,  for  1906. 


Oage 

bel^t. 

Dis- 

charge. 

Gage 

heignt. 

Dis- 

charge. 

\ Gage 
hel^U 

DIa- 

charge. 

Gage 

height. 

Dis- 

charge. 

Gage 

heignt 

Dis- 

charge. 

Feet. 

See.-/t. 

Feet. 

Feet. 

Sec.-ft. 

Frrt. 

Sec.-ft. 

Feet. 

Sec.-ft. 

2.34 

1.40 

168 

200 

260 

945 

3 20 

1,565 

380 

LSO 

210 

2 10 

555 

2 70 

1,035 

330 

1,685 

390 

2.495 

LOO 

256 

220 

625 

280 

1.125 

340 

1,815 

4.00 

2.656 

1.70 

306 

230 

700 

290 

1,225 

350 

1.945 

L80 

365 

240 

775 

aoo 

1.335 

360 

2,075 

1.90 

425 

250 

860 

a 10 

1.445 

370 

2,205 

Note. -'The  abovo  table  is  applicable  only  for  open'Channel  conditions.  It  is  based  on  8 discharge 
meftsurements  made  during  1905>0  and  is  well  doflTHHl. 


Monthly  discharge  of  Fall  River  at  Fremont,  Idaho,  for  1906. 

[Drainage  area,  390  square  miles.] 


I)ischarg<‘  in  second-fi<«H. 

Hun-oll. 

Total  in  j 

HCTV-fuet. 

Ifonth.  ^ 

Maximum 

1 

Minimum. 

.Moan. 

Sec.-ft.  per 
sq.  mile. 

Depth  in 
inch(>s. 

Xpril  7-30 

1 1.120 

425 

631 

.'«,000 

1.62 

! 1.46 

2,340 

' .555 

\.m 

83,200 

3,47 

4.00 

June 

2.580 

1.220  ' 

1.7H0 

105,800 

456 

5.09 

July 

I.G80 

425  1 

l.OIO 

62.  .300 

2 60 

300 

Aaga«t 1 

1 590 

425 

492 

30.200 

1 26 

1.45 

September i 

' .520  ' 

;J65  ! 

430 

25,600 

1.10 

1.23 

October 

466 

425 

4.37 

26.900 

1 12  i 

1 29 

November  H7 

425  1 

425 

425 

14.300 

1.09  ' 

.69 

378. 000 

Note.— Values  are  rated  as  follows:  Uay  to  July,  excellent;  April  and  August  to  November,  good. 
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TETOX  RIVER  NEAR  ST.  ANTHONY,  mAHO. 

This  station  was  established  April  23,  1903.  It  is  located  at  the 
bridge  on  the  stage  road  from  St.  Anthony  to  Victor,  Idaho.  The 
bench  mark  is  a United  States  Geological  Survey  aluminum  tablet  set 
in  solid  rock  about  30  feet  northeast  of  the  north  end  of  the  bridge; 
elevation,  13.53  feet  above  the  gage  datum.  The  conditions  at  the 
station  and  the  bench  marks  are  described  in  Water-Supply'  Paper 
No.  178,  page  99,  where  are  given  also  references  to  publications  that 
contain  data  for  previous  years. 


Di$dtarge  measurementa  of  Teton  River  near  St.  Anthony,  Idaho,  in  1906. 


Hydrographor.  j 

Width. 

Area  of 
aectloQ. 

Gage 
height.  1 

\ Di^ 

; charge. 

May  12 

May  28 

June  18 

August  13.. 

....t  E. C.  La  Rue. 

do 

Fctt. 

79.5 

79.5 

79.6 
79.5 

Sq.fL 

438 

477 

496 

350 

1 

Fut.  ! 
3.20  . 
3.65 
3.90  : 
L9& 

\ 

' L649 

1 2.100 

2.270 
546 

Daily  gage  height,  in  feel,  of  Teton  River  near  St.  Anthony,  Idaho,  for  1906. 


Pay. 

Feb. 

Mar. 

Apr. 

May. 

JuiM*. 

JiUy. 

Aug. 

Si*pl. 

Oct. 

Nov.  Dec. 

1 

1.3 

1.6 

2.0 

3.65 

2.65 

2.05 

1.8 

1. 75 

1.7  ^ 1.6 

2 

1.35 

1.5 

2.1 

2 55 

28  • 

205 

1.76 

1.75 

1.7  1.6 

3 

1.35 

1.6 

2.16 

3.5 

295 

205 

1 75 

1.85 

1.  7 1.  7 

4 

1.3 

1.6 

2.3 

29 

20 

206 

1.75 

1.85 

1.7  1.8 

5 

I..U 

1.65 

2 4 

21 

20 

21 

1.8 

1.8 

1.7  1.8 

6 

1.3.5 

1.7 

2.3 

4.25 

2 95 

2 06 

1.8 

1.8 

1-76  1 1.7 

7 

1.3 

1.9 

2.25 

21 

295 

206 

1.8 

1.  75 

L75  1.65 

8 

1.3 

2.0 

Z3 

28 

2H6 

2 as 

1.8 

1.75 

1.65  , 1.6 

9 

1.3 

2- 1 

2.  6 

3.  5 

1.  s 

1 7 

10 

1.3 

2.  15 

2.85 

245 

2^ 

20 

1.8 

1.7 

1-65 

11 

1.1 

2.2 

3.0 

29 

2.8 

20 

1.8 

1.7 

l.«  

12 



1.0 

215 

3.3 

4.26 

2 76 

1.9 

1.8 

1.7 

1 tii  

13 



1.2 

2.1 

3 4 

4.9 

2 75 

1.9 

1.8 

1.7 

1.66  

14 

1.3 

2.0 

3.6 

4.96 

27 

1.86 

1.85 

1. 75 

1.66  

15 

1.  4 

Z 1 

3,85 

4.35 

2t>6 

1.85 

1.95 

1 7,6 

16 

1.2 

2.25 

3,  7 

4.2 

26 

17 

1.2 

Z 45 

3.2 

4.  IS 

2 6 

1.85 

20 

18 

1.1 

2.35 

2.85 

3.9 

26 

1.8 

19 

i 3 

1.1 

2.16 

2.6 

2 46 

Z.Vt 

1.85 

i.9 

1.75 

i.w  1 

20 

1.3 

1. 1 

2. 1 

2.8 

20 

2 5 

1.9 

f 7A 

21 

1 23 

1.1 

2.0 

3 0 

Z9 

2 35 

1.95 

1.8 

1.  76 

1.65  

22 

1.3 

1 2 

Z 1 

3. 1 

296 

2 4 

23 

I 3 

1.25 

2 2 

2.95 

2 9 

24 

i.M 

1.8 

1.7 

1.65  

24 

1.3 

1.3 

2.3 

a 15 

2 8 

24 

2 0 

1.8 

1.7 

1.65  

25 

1.3 

1.3 

2.35 

4.  1 

2.65 

2 3 

2»i 

1 3 

1.36 

2.15 

4.5 

2.7 

2 25 

20 

1.8 

1.7 

27 

1.35 

1 35 

2.0 

295 

2 7 

22 

28 

1 35 

I.  4 

1.9 

3. 6 

2 75 

2 1 

29 

I..*) 

1.9 

295 

2 9 

2. ! 

.30 

1.6 

1.95 

3. 1 

31 



2 8 

2. 1 

1.8 

1. 7 

' r ' 

a for  tho  winlor. 
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Rating  table  f nr  TeUm  River  near  fit . .IjiMmiy,  Idatto,  for  1906. 


Gage 

Di»- 

li  Gage 

Die- 

Gage 

Die- 

Gage 

Dis* 

Qagc 

Dlft- 

heiglkt. 

ehaige. 

ti  height. 

charge. 

height. 

charge. 

height. 

charge. 

hei^t. 

charge. 

Feel. 

Sec.-ft. 

Feel. 

Sec.-ft. 

' reft. 

Sec.^ft. 

' Feet. 

See..ft. 

Feet. 

Sff.-ft. 

1.00 

,!  *■* 

bk 

1 2.60 

1,10) 

3.40 

l,7S5 

4.40 

3,0« 

1.10 

142 

' i.go 

610 

1 2.70 

1,177 

3.50 

1,850 

4.66 

3.385 

1.20 

107 

2.00 

674 

1 2.80 

1.255 

3.  60 

1.950 

4.80 

3,740 

1.30 

253 

2.10 

740 

1 2.90 

1.335 

1 3.70 

2.060 

5.00 

4.115 

1.40 

310 

i 2.20 

808 

1 3.00 

1,417 

3.80 

2,175 

L50 

368 

2.30 

878 

1 3.10 

1.500 

3.90 

2,300 

1.60 

427 

1 2.40 

050 

; 3.20 

1,584 

4.00 

2.435 

t 

1.70 

487 

2.50 

1,024 

1 3.30 

1,009 

4.20 

2, 7:« 

Note. — The  al«>ve  table  la  atrlctly  applicable  only  for  open-channel  conditions.  It  la  bascMl  on  14 
discharge  measurements  made  during  190^1906  and  is  well  deflntMl  above  gage  height  l.X  feel. 


Monthly  dUcharije  of  Teton  River  near  St.  Anthony.  Idaho,  for  1906. 


(Dralnagif  area,  960  square  miles.) 


Dlsobarge  in  second-feet. 

Ruo-oCr. 

Month. 

Maximma 

Mintroum. 

Mean. 

acre-feet. 

Sec.-ft.  per 
sq.  mile. 

Depth  in 
inches. 

February  19-28 

281 

225 

256 

5,060 

a 267 

a 10 

March 

457 

88 

247 

1.5,200 

.257 

.30 

April 



967 

.168 

600 

41,100 

.719 

.60 

3.230 

674 

1,520 

93,700 

1.50 

IS 

June 

4.020 

1,140 

2,010 

119,000 

209 

2.S 

July 

1.420 

740 

1.100 

67,400 

LI4 

1.31 

.\ugiut 

740 

M8 

643 

38,500 

.670 

.77 

September 

974 

517 

557 

:i3, 100 

.580 

.05 

October 

.“iTO 

487 

508 

31,200 

.529 

.61 

November 

517 

427 

466 

27, 100 

.475 

.53 

December  l-S 

548 

427 

7,5.50 

. 496 

. 15 

The  period 





480,000 





Note.— Values  are  rated  aa  follows:  February  and  March,  good;  .\prll  to  Iboeinber,  eaceUent. 


SOUTH  FOSK  OP  SNAKE  RIVER  AT  MORAN,  WTO. 

This  Station  was  established  September  21,  1903.  It  is  located 
directly  back  of  the  post-office  at  Moran,  Wyo.,  and  about  three- 
fourths  mile  below  the  outlet  of  Jackson  I./ake.  Tlie  conditions  at 
the  station  and  the  bench  marks  are  described  in  Water-Supply 
Paper  No.  178,  page  101,  where  are  given  also  references  to  puWi- 
cations  that  contain  data  for  previous  years. 


THtcharge  meaturemenle  of  Sonth  Fork  of  Snake  River  at  .Horan,  Wyo.,  in  1906. 


Date. 

Hydrographer. 

Width. 

1 

An*a  of 
Nection. 

Gagi;  1 
hei^t. 

! Dis- 
charge. 

June  18... 

f'eet. 
202  1 
202  i 
198  ! 

Sq.  ft. 
1,190 
1.090 
.’520 

Feet. 

.5a  52 
470 
1.85 

Sec.‘ft. 
.5,740 
4,290 
1 962 

June  24.. 

! do 

August  25 

j E.  C.  Ltt  Ru«‘ 
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I>aily  gage  height,  in  Jeet,  of  South  Fork  of  Snake  River  at  Jionm,  Wyo.,  for  1906. 


Day. 

Jan. 

Feb. 

Uar. 

Apr. 

Kay. 

June. 

July.  1 

Aug. 

Sept. 

OcL 

1 

LO 

L2 

L25 

L2 

L7 

47 

4.4  ' 

27 

1.7 

LS 

2 

LO 

L2 

1.25 

1.2 

1.75 

47 

43 

265 

L7 

LS 

3 

LO 

1.2 

1.2 

L2 

1.8 

47 

43  1 

26 

L65 

LS 

4 

LO 

1. 15 

1.2 

1.2 

1.85 

46 

425  1 

25 

L66 

L» 

5 

LO 

L 15 

1.2 

1.2 

1.9 

44 

425 

25 

L6S 

LJ 

6 

LO 

1. 15 

1.2 

1.2 

1.95 

46 

125 

245 

L66 

u 

7 

LO 

1. 1 

1.2 

1.2 

20 

48 

125 

24 

1.  65 

L2 

8 

LO 

1. 1 

1.2 

1.2 

205 

4 75 

425 

235 

1.65 

LJ 

9 

.9 

1. 1 

1.2 

1.2 

2 15 

47 

425  i 

215 

L6 

LU 

10 

.9 

1.1 

1.2 

L2 

2 25 

48 

4 25 

L95 

1.6 

LL$ 

11 

.9 

1. 15 

L2 

L2 

2 35 

485 

4.2 

1.95 

L55 

LI 

12 

.9 

1. 15 

L2 

L2 

255 

49 

43 

L9 

LS5 

LI 

13 

.9 

L 15 

1.2 

L2 

28 

SO 

296 

L9 

L5 

(•) 

14 

.9 

L 15 

1.2 

L2 

a 15 

S 1 

295 

L95 

L5 

15 

.9 

1. 15 

L2 

L2 

245 

S25 

28 

1.95 

L 45 

16 

.9 

L15 

1.2 

L2 

2 55 

S65 

285 

L9 

L45 

17 

LO 

L 15 

1.2 

L2 

26 

S65 

27 

L85 

L 4 

18 

LO 

L 15 

L2 

1.2 

.16 

S65 

265 

L8 

L 4 



19 

L 1 

1.2 

1.2 

1.2 

165 

S 45 

26 

L8 

1.  4 

30 

1. 1 

1.2 

1.2 

L2 

27 

S2 

25 

L8 

L4 

21 

L 15 

L2 

1.2 

L2 

28 

S 1 

155 

L8 

1.  4 

22 

1.15 

L2 

1.2 

L25 

295 

49 

2 4 

L85 

Ll 

23 

L2 

1.2 

1.2 

L3 

4. 1 

48 

235 

1.85 

L35 

*4.::..:::;;:;;;;:;:; 

1:2 

1.2 

L2 

L3 

4.35 

466 

12  1 

L&5 

L35 

25 

1.2 

1.2 

1.  2 

L36 

45 

455 

22  1 

L85 

L3 

26 

1.2 

L2 

1.3 

L 4 

46 

45 

2 1 

L85 

L3 

27. 

1.  2 

L 2 

1.  2 

L 45 

4 65 

4 45 

295 

L86 

L3 

28 

1.2 

1.2 

1.2 

L5 

48 

445 

28 

1.8 

L3 

29 

1.2 

1.  2 

L6 

SO 

4 4 

28  1 

• L8 

1.3 

30 

1.2 

...... 

1.  2 

L65 

SO 

115 

28 

L 75 

L3 

31 

1.2 

1.3 

185 

2.75 1 

L75 

o Wat<^r  shut  off  of  Jackson  Lake  Dam  Octolirr  13  to  December  24,  1906. 

Rating  table  /or  South  Fork  of  Snake  River  at  Moran^  Wyo.  ^ for  2904-1906. 


Gage 

helj^t. 

Dis- 

charge. 

Gage 

height. 

Dis- 

charge. 

Oage 

height. 

Dls- 

Charge. 

Gage 

heignt 

Dl»- 

Charge. 

A 

Dis- 

charge. 

Feel. 

Sec.~ft. 

Ffet. 

Sec.-fl. 

Feet. 

Ser.‘fi.  ; 

Feet. 

8ec.-ft. 

Feet. 

Sec.-ft. 

0.80 

330 

1.90 

1,007 

3.00 

1,967 

4 10 

3.280 

S20 

5.060 

0.90 

374 

2.00 

1.084 

3. 10 

2,070 

420 

3.420 

1 S30 

5,265 

1.00 

422 

2.10 

1,163 

3.20 

2.175 

430 

3.565 

S40 

5.450 

1.10 

474 

2.20 

1,244 

3.30 

2.2H5 

4.40 

3.715 

S50 

5,640 

1.20 

530 

2.30 

1,327 

3.40 

2,400 

4.50 

3,870 

S60 

5.830 

1.30 

590 

2.40 

1,412 

3.50 

2.515  1 

460 

4.030 

' S70 

6,025 

1.40 

663 

250 

1,499 

3.60 

2,r35  • 

4 70 

4,195 

. S80 

6,220 

1.50 

719 

260 

1.588 

3.70 

2,760 

480 

4,365 

' 

1.60 

788 

2. 70 

1.679 

3.80 

2.885  1 

490 

4,540 

, 

1.70 

859 

2.80 

1,772 

3.90 

3.015  1 

5.00 

4.720 

, 

l.HO 

933 

2.90 

l,8t>8 

400 

3,145 

S 10 

4,900 

Note.— The  above  tabic  Is  applicable  only  for  open-channel  conditions.  It  is  based  on  9 diachaift 
measurements  made  during  1903-1906  and  is  well  defined. 


Monthly  ducharge  of  South  Fork  of  Snake  River  at  Moran,  Wyo.,  for  1906. 

[Drainage  area,  820  (uiuare  miles.] 


Discharge  in  .'*ocond-fe<’t. 

Total  in  * 
1 acre-feet. 

1 Run-off. 

Mouth. 

: Maximum. 

Minimum. 

1 

1 Mran. 

Sec.-ft.  per 
sq.  mike. 

i Depth  Id 
j inches. 

January j 

February j 

March 

.4prU 

May *. 

Judo .1 

July v! 

.August 1 

September 1 

October  ^-12 

' 530  , 

1 530  ' 

m ' 

823 
4.720 
i 5,930 

1 3,720 

1 1,680 

859  : 
5G0  ! 

.174 

S10  ! 
530 
859  ' 
3,640  1 
1.720  j 
89.5 
590  I 
474 

449 

' 532 

572 
2.450 
4.480 
2,820 
1.120 
708 
526 

1 

27,600 
28.380 
32,700 
1 34.000 

151.000 

267.000 

173.000 
68,800 

I 42,100 

1 12.500 

a548 
.623 
.649 
.608 
I 299 

S46 
244 
L36 
.863  , 
.641  1 

0.S3 

.75 

.78 

145 
6.09 
1 297 

1 Ls: 

.96 
.20 

837,000 

NoTE.^Values  arc  rated  as  follows:  January  to  April,  September,  and  October,  good;  Kay  to 
August,  excellent.  Flow  assumed  unaflccled  by  ioe  conditions. 
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SOUTH  FORK  OF  SNAKE  RIVER  NEAR  LYON,  IDAHO. 

This  station  was  established  April  18,  1903.  It  is  located  on  the 
old  site  of  Wedekind’s  Ferry,  between  Lyon  and  Swan  Valley,  at  the 
upper  end  of  Conant  Valley.  It  is  about  45  miles  from  Idaho  Falls, 
Idaho.  The  conditions  at  the  station  and  the  bench  marks  are 
described  in  Water-Supply  Paper  No.  178,  page  103,  where  are  given 
also  references  to  publications  that  contain  data  for  previous  years. 


DiMcbarge  nuaturemmlt  of  South  Fork  of  Sruike  River  near  Lyon,  Idaho,  in  1906. 


Date. 

Uydrographer. 

Width. 

i Area  of 
' section. 

1 0am 
hel^t. 

Dis- 

charge. 

May  2! 

i 

Sa./L 

2,370 

2.380 

2,670 

Fett. 

1 5.80 

‘ 6.45 

1 6.85 

Sec.-ft. 

15,900 

10,500 

20,600 

Jane  12 

j do ! 

Daily  gage  height,  in  feet,  of  South  Fork  of  Snake  River  near  Lyon,  Idaho,  for  1906. 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

, 

1.05 

no6 

3. 5 

6.55 

5.26 

as6 

2.2 

1.65 

1.  25 

2 

i.09 

1. 1 

3.5 

6.3 

5.6 

a26 

2.2 

1.6 

1.2 

3 



1.0 

LJ 

6 9 

5.7 

9. 1 

4 

.9 

. 95 

4.3 

6.35 

5.7 

a2 

2. 1 

1.65 

1.25 

5 

.8 

.9 

4.  4 

5.6 

a 1 

1.26 

6 

. 7 

4.0 

5.65 

1 9 

7 

.7 

.95 

6 7 

5.6 

16 

1 9 

8 

.7 

1.2 

9 « 

9 n 

9 

.7 

1.35 

4.3 

6. 1 

5.  4 

2.8 

2.0 

1.  55 

1.2 

10 

.7 

1.45 

4.65 

6. 1 

5.35 

2.7 

1.  56 

1.  2 

11 

.7 

1.5 

5.0 

6.  4 

5 3 

a 6 

1.9S 

1.55 

1.2 

12 

. 4 

1.6 

5.2 

5 9. 

9 .A 

13 

. 4 

.5  .Vi 

7.1 

14 

:6 

7 9 

A 9 

15 

. 6 

1.6 

6.  4 

7.  6 

&0 

as 

2.0 

1.  45 

1.7 

16 

.6 

1.8 

6.2 

7.  5 

2.  4 

1.  4 

17 

.5 

2. 1 

.5  ft 

7.  4 

4.7 

18 

(a) 

.1 

2.  4 

5. 15 

7. 1 

4.7 

2.35 

1.9 

1.3 

1.2 

10 

1.7 

2.5 

5.05 

6.6 

4.65 

Z4 

1.85 

1.3 

l.l 

20 

1.3 

.7 

2.6 

5.35 

a2 

4.4 

as 

1.85 

1.25 

.9 

21 

1.4 

.8 

2.85 

5.8 

6.0 

4.3 

Z6 

1.8 

1.2 

9 

a 

1.4 

.8 

3.2 

5.7 

6.0 

4.3 

2.8 

1.8 

1.2 

.65 

23 

1.3 

.8 

3.6 

5.7 

5.95 

4.3 

2.9 

1. 75 

1.3 

.55 



1.2 

.8 

3.7 

6.35 

5.65 

4.2 

ZS5 

1.75 

1.25 

.75 

25 

1. 15 

.9 

3.55 

7.2 

5 5 

4.05 

2.7 

1.75 

1.3 

.9 

26 

1.1 

.9 

3.2 

7.15 

5,4 

as 

Z6 

1.7 

1.3 

.9 

27 

1- 1 

.9 

3.0 

6.9 

5.5 

as 

2.5 

1.7 

1.25 

.8 

28.. . 

1.05 

.9 

3.0 

7.25 

57 

565 

2.4 

1.7 

1.25 

.75 

29 

.9 

3.2 

7 fA 

3 a 

30 ' ■ 

.9 

3.5 

5.2 

1.65 

31 

.95 

6.9 

as 

2.2 

1.25 

(») 



« Frosen  over,  JanuaiT  1 to  February  18. 
h December  1.  record  macontlDuod  lor  the  winter. 
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Hating  table  for  South  Fork  of  Snake  River  near  Lyon.  Idaho,  for  1906. 


Gage 

bei^t. 

Dis- 

charge. 

Gage 

heignt. 

Dto- 

chargo. 

hSSTt. 

Dis- 

charge. 

Gage 

height. 

Dis- 

charge. 

Gage 

be4pt. 

Dis- 

charge. 

Feet. 

See.-ft. 

Feet. 

Sec..ft. 

Feet. 

See.~/t. 

Feet. 

See.-ft. 

Feet. 

Sec.-/t. 

0.40 

1,700 

: 1.50 

3,000 

160 

5,000 

170 

i,iA 

5.40 

14,160 

0.50 

1,800 

1 1.60 

3,155 

170 

5,310 

180 

8.150 

5.60 

15,010 

aco 

1,900 

■ 1.70 

3,320 

180 

5.530 

S.90 

8,450 

180 

15.900 

a 70 

2,005 

1 1.80 

3,495 

190 

5,750 

4.00 

8,760 

5.00 

16,830 

a80 

2,115 

1.90 

3,680 

100 

5,980 

4.20 

9.420 

6.20 

17,790 

aw 

2,225 

2.00 

3,870 

3. 10 

6,220 

4.40 

10. 150 

&40 

18.760 

1.00 

2.340 

2. 10 

4.065 

120 

6,470 

4.60 

10,020 

6.66 

19,750 

1. 10 

2.460 

2.20 

4,265 

3.30 

6. 730 

4.  HO 

11,710 

6.80 

20. 750 

i.ao 

2,585 

X30 

4,465 

3.40 

7,000 

5.00 

12,520 

7.00 

21,760 

1.30 

2,715 

t 2.40 

4,670 

150 

7,208 

5.20 

13,340 

8.00 

27,060 

1.40 

2,855 

150 

4,880 

160 

7,560 

Note.— The  above  table  1.^  applicable  only  for  op<>n-chann<*l  conditions.  It  Is  baaed  on  disrfaarga 
rneasurements  made  during  I9(K>-1906  and  Is  well  denned. 


Monthly  discharge  of  So\Uh  Fork  of  ^nake  River  near  Lyon,  Idaho,  for  1906. 


(Drainagt*  area,  5,4HO  square  miles.] 


Discharge  In  seeond-lwl. 

Total  in 
acre-feet. 

1 Run-off. 

Month. 

Maxlniimi. 

Miniimim. 

Mean. 

Sec.-ft.  per 
i sq.  mile. 

D<>pth  Id 
inches. 

1 

3,320  1 

' 2,400 

2,690 

2.080 

53,300 

a 491 

ai8 

3,400  1 

1,700  1 

128.000 

.379 

.44 

.\pril ! 

7,850 
24,600  i 

2,220 

4,300 

256,000 

.785 

.88 

iSy ; 

7,280 
13,300 
6,730 
4,260 
1 3,240 

2.580 

14,900 

915.000 

2.72 

3.14 

26,500  1 
15,400 

18,900 
11,700 
5,320 
3,700 
2,890 
2,470  1 

1,120,000 

3.44 

3.84 

July 

718.000 

327.000 

220.000 

' 2. 13 

2.46 

6,860 

, .970 

1.12 

4,360 

3,240 

3,320 

.575 

.75 

178.000 

147.000 

1 .528 

' .61 

1 

1 .450 

.50 

1 1 1 

4,070,000 

1 

1 i 

1 ; 

1 

Note.— Values  for  1906  are  excellent. 


BUFFALO  RIVER  NEAR  ELK,  WTO. 

On  July  31,  1906,  a temporary  station  was  established  at  the  wagon 
bridge  on  Buffalo  River,  300  feet  above  its  junction  with  South  Fork 
of  Snake  River. 

The  gage  is  a vertical  staff  nailed  to  the  middle  pier  of  the  bridge 
and  was  read  by  the  Government  engineers  during  the  construction 
of  the  temporary  dam  at  Jackson  Lake. 


Discharge  measurements  of  Buffalo  River  near  Elk,  Wyo.,  in  1906. 


Date.  ^ 

Hydrographer. 

Width. 

1 Area  of 
1 section. 

Gage 

height. 

1 Dis- 
1 charge. 

1 

August  14 

August  25 1 

W.  G.  Davies 

E.  C.  La  Rue 1 

Feet. 

74 

715  1 

i Sq.ft.  1 

218  1 
109 

Feel. 

143 

148 

1 See.-ft. 
352 
370 
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Daily  gage  height,  in  feet,  of  Buffalo  River  near  Elk,  ^ygo.,  in  1906. 


D»y. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

D»y. 

July.  Aug. 

Sept. 

Oct. 

Nov. 

1 

4.8 

4. 15 

4.0 

3.9 

17 

4.3 

4. 1 

3.9 

4.0 

a 

4. 75 

4. 15 

4.0 

3.9 

18 

1 4. 26 

4. 1 

4.0 

4.0 

3 

4.75 

4.1 

4.0 

3.9 

19 

4. 35 

4. 1 

4.0 

4.0 

4 

4.8 

4.1 

4.0 

3.9 

20 

4.45 

4.1 

4.0 

4.0 

5 

4.7 

4.1 

4.0 

3.9 

21 

4. 6 

4.1 

4.0 

(“) 

9 

4.6 

4.1 

4.0 

ao 

22 

4.55 

4. 1 

4.0 

7 

4.6 

4.1 

4.0 

a9 

23 

4. 6 

4. 1 

4.0 

8 

4.55 

4. 1 

4.0 

a9 

24 

1 4. 65 

4. 1 

4.0 

9 

4.5 

4. 1 

4.0 

ao 

25 

4. 5 

4.1 

3.9 



10 

4.4 

4.05 

3.9 

3.9 

26 

..  . . 4.4 

4.0 

3.9 

ll 

4.4 

4.05 

3.9 

4.0 

27 

1 AM 

4.0 

19 

12 

4.45 

4.05 

3.9 

4.0 

28 

4. 3 

4.0 

3.9 

13 

4.5 

4. 1 

3.9 

4.0 

29 

4.26 

4.0 

3.9 

14 

4.5 

4. 1 

3.9 

4.0 

30 

...  4.2 

4.0 

3.9 

18 

4.  4 

4.1 

3.9 

4.0 

31 

4.8  4.2 

3.9 

19 

4.3 



4.1 

3.9 

4.0 

« Record  (Ufloontiniied  (or  the  winter. 


PACmC  CREEK  NEAR  MORAN,  WTO. 

On  July  31,  1906,  a temporary  station  was  established  at  the 
wagon  bridge  on  Pacific  Creek,  500  feet  above  its  junction  with 
South  Fork  of  Snake  River. 

The  gage  is  a vertical  staff  nailed  to  the  right  abutment  pier  of 
the  bridge.  The  gage  readings  were  taken  by  the  Government 
engineers  during  the  construction  of  the  temporary  storage  dam  at 
Jackson  Lake. 


Dittharge  meaeurements  of  Pacific  Creek  near  Moran,  IVy®-"  ***  1906. 


Data.  1 

Uydrograpbcr. 

1 WWth. 

\ 

A rea  of 
i section. 

1 Gage  ! 
> height. 

! Dls- 
charge. 

! Feet. 

1 31 

20 

i Sq.ft. 

90 

77 

1 

1 Feet 
6.45 
6.60 

Sec.-ft. 

96 

103 

Daily  gage  height,  in  feet,  of  Pacific  Creek  near  Moran,  Wyo.,for  1906. 


Day. 

Aug. 

Sppt. 

Oct. 

Nov. 

Day. 

July.  Aug. 

Sept. 

Oct. 

1 

6.65 

6.3 

6.2 

6.15 

1 17  

6,35 

6.3 

2 

6.65 

6.3 

6.2 

6.15 

18 

! 6.3 

6.3 

6.25 

3 

6.7 

6.3 

6. 15 

6.15 

W ...  . 

6.4 

6.3 

4 

6.8 

6.3 

6.16 

6.15 

0.5 

6.3 

6.25 

6.7 

6.3 

6.15 

1 91  

8.5 

6.3 

6 

6.6 

6.3 

6.15 

6.15 

22  

6.6 

6.3 

6 2 

7 

6.6 

6.3 

6.15 

6.13 

'23  

6.65 

6.25 

6.2 

8 

6.6 

6.3 

6.1 

0.1.5 

' 24  

6. 65 

6.25 

6.2 

9 

6.55 

6.3 

6.1 

6.15 

25  

6.55 

6.25 

6.2 

10 

6.5 

6.3 

6.1 

6.15 

20 

6.5 

6.25 

6.2 

11 

6.45 

6.25 

6.1 

6.15 

K 

6.45 

6.25 

6.2 

12 

6.45 

6.25 

6.05 

(«) 

28 

6. 45 

6.2 

6.2 

6.45 

6.3 

6.05 

29  

6.4 

6.2 

6.2 

14 

6.45 

6.3 

6.05 

30 

6.35 

6.2 

6.2 

15 

6.4 

6.3 

6.1 

\ Zl  

6.7  6.15 

6.2 

16 

0.35 

6.3 

8.15 

1 

a Record  discontinued  for  the  wlnt«>r. 
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SURFACE  WATER  SUPPLY,  1906. 


BLACKFOOT  RIVER  NEAR  PRESTO,  IDAHO. 

This  Station  was  established  April  17,  1903.  It  is  located  on  the 
ranch  of  James  Just,  2 miles  west  of  Presto  and  about  15  miles  from 
Blackfoot,  Idaho.  The  conditions  at  the  station  and  the  bench 
marks  are  described  in  Water-Supply  Paper  No.  178,  page  106,  where 
are  given  also  references  to  publications  that  contain  data  for  pre- 
vious years. 


Discharge  measuremenls  of  Blackfoot  River  near  Presto,  Idaho,  in  1906. 


Da  to. 

Hydrograpber. 

Width.' 

1 Area  of  1 
aoctioa.  | 

Oa« 

hei^t. 

DU- 

charge. 

Mnv  ft 

i E.  C.  La  Rue 

Feet. 

66 

66 

53  1 

Sg./t. 

1 293 

288 
254 

1 111 

1 

Feet. 
4.06 
4.04 
3.40 
1 .05 

i 

Sec.’/I. 

9» 

93S 

T» 

94 

May  20 

Daily  gage  height,  in  feet,  of  Blackfoot  River  near  Presto.  Idaho,  for  1906. 


Day. 

Mar. 

Apr.  May.  | 

June.  1 

July. 

Aug. 

Sept. 

Oct, 

! Not. 

1 

1 1 

i 

0.8  4.45 

4.1 

1.2 

0.1 

0.5 

0.75 

! 1.0 

2 

i .85  ' 4.3  1 

4.15 

1.2 

.05 

.45 

! .75 

.96 

3 

' 1 

.8  4.2  I 

4.05 

1.25 

.05 

.5 

.8 

1.0 

4 

1 1 

.9  4.15 

4.1 

1.2 

1 V .05 

.5  ' 

1 .75 

1.0 

5 

.95  ' 4.15  1 

4.1 

1.15 

.05 

.5  ! 

.8 

6 

1 

.9  4.05 

! 

3.95 

1.1 

.05 

1 

.7 

.8 

l.(£ 

7 

.9  1 4.0 

3.75  1 

1.0  1 

.0 

.6 

.8 

.95 

8 

0.7  I 

.85  I 3.9 

3.6 

.95 

.0 

.6 

.8 

.95 

fl  

.8 

.9  3.65 

3.6 

.9 

.05 

.55 

10 

i 

.7  1 3.4 

3.35  1 

.9 

I .1 

.55 

.7 

1.0 

11 

.95  3.15 

3.2  ^ 

.9 

.1 

.5 

.8 

1.0 

12 

.7 

1 1.0  , 3.0 

3.0 

' 7 

1 .15 

.55 

.8 

1.1 

13 

.6 

! .9  , 2.75 

2.7  , 

.65 

.4 

.6 

.8 

1.06 

14 

.6 

i .95  2.9 

2.5 

.65 

.2  : 

.6 

.9 

1.0 

15 

.7 

1 1.4  3.45  : 

2.35  , 

.6 

.2  i 

.55 

.8 

1.05 

16 

.8 

1.5  3.75 

2.2 

1 .5 

.2 

.5 

.85 

l.(£ 

17 

.8 

1.7  3.55 

2.05 

.55 

.25 

.6 

.9 

1.1 

18 

.9 

1.95  3.7  , 

2.0 

.55 

.3 

.6 

.85 

1.15 

19 

.8 

2.5  4.0  ; 

2.0 

.4 

.35 

7 

.85 

1.1 

20 

.75 

2.85  4.1 

1.85 

.35 

.3 

.75 

.9  1 

1.3 

21 

.7 

3.3  3.8 

1.7 

i .3 

.3 

.75 

-9  1 

1.45 

22 

.7 

4.1  3.55 

1.8 

.2 

35 

.75 

1.0  1 

1.4 

23 

-9  ; 

5.1  3.3  ! 

1.75 

.15 

.3 

.8 

.95  i 

1.5 

24 

1.7 

5.5  2.9  1 

I 1.7 

.15 

.3 

.8 

1.0 

1.6 

25 

.85 

5.5  , 2.95  1 

1.55 

.15 

.35 

.7 

.9 

1.6 

26 

.7  : 

5.35  . 2.8  , 

1.5 

.1 

.4 

.66 

.9 

1.55 

27 

.75 

5.1  : 2.9  1 

1.4 

.15 

.45  , 

.66 

.06 

1.6 

28 

.8 

5.0  3.3 

1.4 

•1 

.45 

.7 

.9 

1.6 

29 1 

.6 

4.7  3.55 

1.2S 

1 

.5 

.7 

.9 

1.9 

30 

.75 

4.5  3.7 

1.15 

! .1 

.5 

.7 

.9 

1.9 

31 ! 

.9  ! 

3.8 

.1 

.5 

.95 

1 

i 
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Rating  tabU  for  Blackfoot  River  near  Presto,  Idaho,  for  1906. 


Qage 

bel^t. 

Dis- 

charge. 

I Oam 
heignt. 

■ Dis- 
charge. j 

Qoge  ; 
hcl^t.  1 

1 Dis- 
charge. 

! Dls- 
charge. 

Gage  ' 
hel^C. 

DIs- 
, charge. 

Feet,  i 

1 Sec.-ft. 

Feet. 

See.-ft.  1 

Feet. 

See.-^t. 

' Feet. 

Sec.-ft. 

Feel. 

Sec.-fl. 

0.00 

SO 

0.90 

1S2 

1.80 

3& 

2.70 

^ 1 

4.20 

96s 

.10 

70 

1.00 

109  > 

1.90 

365 

2.80 

573 

4.40 

1.070 

.ao 

82 

1. 10 

216  ! 

; 2.00 

386 

« 2.90 

508  • 

4.60  1 

1,150 

.30  , 

94 

1.20 

233 

1 ZIO 

407 

3.00 

624  : 

4.80  I 

1.250 

.40  ! 

107 

1.30 

261  1 

2.20 

429 

3.20 

6*79 

5.00  1 

1.350  ; 

.SO 

121 

1.40 

269  1 

' 2.30 

451 

' 3.40 

738  ■ 

5.20  j 

1,450  1 

.60 

155 

1.50 

287  1 

1 2.40  1 

474 

1 3.60  1 

1 798  i 

5.40 

1,570 

.70 

160 

i.eo 

306 

2.  .50 

498 

3.80  < 

1 858  ' 

.SO  ; 

166 

1.70 

325  i 

I 2.60  ' 

523 

: 4.00 

925 

Note.— The  above  tAble  la  applicable  only  for  open-channel  cond4tiona.  It  ia  baaed  on  discharge 
meaarurementa  made  during  190^1906  and  la' well  defined. 


Monthly  discharge  of  Blackfoot  River  near  Presto,  Idaho,  for  2906. 


[Drainage  area,  1,020  square  miles.] 


Month. 

Discharge  In  sccond-fect. 

1 Total  In 
acre-fect. 

1 Run-off. 

Maximum. 

Minimum. 

Mean. 

Seo.-tt.  per ! 
sq.  mile.  | 

' Depth  in 
Inches. 

ICarob  8-31 

325 

135 

165  ! 

7,860 

0.162 

0. 14 

AprU 

1,630 

150  ! 

593 

35,300 

.584  1 

.65 

M»y 

1.090 

560 

801 

49.200 

.788 

.91 

Jane 

977 

224 

551 

32.800 

.542  j 

.60 

July 

242 

70 

1^ 

8,550 

.137 

.16 

August 

121 

59 

87 

5,350 

.066 

.10 

September 

1 166 

114 

138  1 

8,210 

.136 

.15 

Oetober 

199 

150 

174  1 

10.700 

.171 

.20 

November 

365 

190 

240  ; 

14,300 

.236 

.26 

1 

1 172,000 

1 

Note. — Values  are  rated  as  follows;  April  to  Juno,  excellent;  March,  July,  and  September  to 
Korem her.  good;  August,  fair. 


BIG  LOST  RIVER  NEAR  MACKAY,  IDAHO. 

This  station  was  established  November  12,  1903,  and  was  discon- 
tinued September  1,  1906.  It  is  located  3t  miles  above  Mackay, 
Idaho,  above  “The  Narrows.”  The  conditions  at  the  station  and 
the  bench  marks  are  described  in  Water-Supply  Paper  No.  178, 
page  108,  where  are  given  also  references  to  publications  that  con- 
tain data  for  previous  years. 


Ditcharge  meaiuremenls  of  Big  Lott  River  near  Mackay,  Idaho,  in  1906. 


Date. 

Hydrographer. 

1 

Width,, 

' Area  of 
section. 

Qage  ' 
' bei^t. 

Dls- 

1 cbargi‘. 

April  21 

Feet. 

36 

Sq.ft.  ' 
84  1 

Feet. 

1 2.60 

Sec.^t. 

140 

Mays 

38 

105 

3. 17 

267 

MayM 

1 42 

134 

3.05 

498 

' 90 

298  : 

6.25 

1,470 

324 

40  . 

108 

3.20 

1 ! 
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Daily  page  hriyhl,  in  Jttl,  of  Big  LitU  Hirer  new  Haciay,  Idaho,  for  1906. 


D»y. 

Jan.  ' 

1 

Feb. 

Mar.  1 

Apr. 

i 

M«y. 

1 

June. 

July. 

Aug. 

2.7  1 

165 

2.86  j 

165  ! 

165 

11 

17 

15 

2 

2.7  1 

j X66 

166 

165  : 

165 

105 

165 

15 

2.7  1 

j X65 

166 

165 

165 

10 

5.05 

145 

4 

( 17  1 

! X65 

166  ■ 

165 

165 

12 

13 

14 

s i 

i7  1 

X65 

16 

165 

18  ; 

4.  6 

5.4 

13 

6 1 

1 

2.7  1 

1 165 

16 

165  1 

19 

16 

5.6 

125 

2.7 

165 

t 2.8 

17 

3.1  1 

15 

5.5 

115 

8 1 

2.7 

165 

j Z6 

17  ' 

3.3 

115 

5.4 

11 

2.7 

165 

2.6 

17 

3.55 

12 

14 

105 

10 

2.7 

165 

2.0 

17 

3.8 

1 15 

5.2 

10 

U 

2.7 

165 

16 

27 

, 5.3 

5.1 

195 

12 : 

2.7 

166 

16  > 

27  1 

4;5 

5.8 

5.1 

195 

13 

2.7 

165 

16 

17 

4.7 

5.8 

5.6 

1 12 

14 

2.7 

165 

2.6 

17  i 

4.65  1 

6.2 

5. 65 

' 115 

15 1 

X7 

166 

16 

165 

4.7  1 

5.8 

5.5 

i 105 

16 

1 ^7  1 

16 

1«6 

4.6  ; 

6.7  1 

1 5.1 

1 10 

17 ' 

2.7  ' 

' 2.85 

16 

' 165  ; 

4.4 

5.5  1 

19 

1 10 

1 2.7 

2.66  ; 

16 

i 166  ' 

1 4.25 

4.4 

186 

I le 

1 X7  : 

166 

16 

1 165 

4.0 

5.3 

' 4.6 

1 195 

20 

2.7 

165 

16 

165  ; 

AO 

5.2 

> 15 

! 195 

[ 2.7  1 

1 2.88 

16 

! 105 

1 4.1  I 

5.2 

14 

' 2U 

t 2.7  ' 

165 

Z6 

105 

4.0  j 

5.2 

135 

5.2 

23 

2.7 

1 65 

16  ! 

1 2.^  1 

3.95  1 

5.1 

12 

14 

24 

2-7 

2 65 

I 16 

! iff> 

3.95 

185 

105 

14 

25 

2.7  1 

1 2.65 

16  \ 

i 105  1 

4.0 

17 

19 

14 

26 

2.7 

2,65 

1 ^6  1 

286 

4.1  ; 

19 

175 

135 

27 

2 7 1 

X65 

165  \ 

106 

4.4 

5.1 

165 

13 

28 

2 7 1 

2.65 

-2.65  1 

i 166 

14 

5.25 

16  1 

1 12 

29 

2 7 1 

2.85  1 

105 

4.  4 

5.0 

151 

11 

30 

2.7 

2.65  1 

165 

125 

17 

15 

10 

31 

2.65  1 

2.65 

1 1 

15 

10 

! 

1 i 

Rating  table  for  Big  Lout  River  near  ifarkay,  Idaho,  for  1906. 


1 Gage 
height. 

Dis- 

charge. 

(Ja^ 

height. 

Dis- 

charge. 

Dis- 

charge. 

Gage 

height. 

Dl.- 

charge. 

Gage 

hei^t. 

Dis- 

charge. 

Fttt. 

Ste.gt. 

1 Fen. 

Sec.il, 

Feel. 

Sec.it. 

Feet. 

Sec.^. 

Feet. 

See.it. 

150 

129 

. 130 

302 

, 4.10 

A 

*90 

m 

170 

l,W 

2.60 

145 

i 140 

331 

4.20 

602 

> 5.00 

920 

\.m 

170 

163 

i ».S0 

362 

1 4.30 

640 

110 

970 

IX 

1,3M 

2.80 

183 

1 160 

395 

' 4.40 

MO 

5.20 

1,012 

6.00 

1.360 

2.90 

206 

. 170 

429 

4.50 

720 

IX 

1.054 

6.x 

1.4X 

100 

727 

; 280 

4(0 

4.60 

700 

&40 

l.OTT 

lU) 

250 

3 90 

497 

170 

802  . 

5.x 

L.IX 

S.20 

1 

275 

4 80 

531 

4 80 

844 

5.M 

1.183 

1 

Note.— The  above  taV>le  is  applicable  only  for  open-charmel  conditions.  It  Is  based  on  ditcb&rfe 
measurenientfl  made  during  1904-1906  and  is  well  defined. 


Honthly  dierharpe  of  Big  Ijoet  River  near  Maekaty,  MtAo,  for  1906. 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

The  period 


Note.— Valoeb  .'*re  rated  as  excellent. 


Diaobasge  In  second-leet. 

IRltel  In 

Maximum. 

umimnin. 

lt«U. 

aois  fast 

103 

163 

154 

IM 

IM 

148 

154 

148 

IS 

163 

IM 

186 

xaB 

802 

IM 

807 

31,380 

1,450 

531 

w* 

54.460 

1.200 

383 

814 

50.600 

362 

216 

270 

16.600 

189,000 

Flow  assumed  unaffected  by  ice  conditions. 
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BIO  LOST  RIVER  NEAR  C'HII.LV,  IDAHO. 

This  station  was  established  April  2.5,  1904,  and  was  di.scontinued 
August  31,  1906.  It  was  located  at  Howell’s  ranch,  the  last  one.  on 
the  left  bank,  about  25  miles  upstream  from  Mackay.  7 miles  from 
Chilly,  and  about  3 miles  above  Kinickinick  Point. 

The  gage  is  a vertical  staff  on  the  left  bank  one-half  mile  above 
tlie  cable,  300  fe«t  from  Mr.  Howell’s  house.  Until  April  20,  1906, 
the  gage  was  located  one-quarter  mile  from  the  house.  It  was 
moved  in  order  to  place  it  on  the  main  channel.  During  1906  it 
was  read  once  each  day  by  Miss  Maud  Howell.  The  conditions  at 
the  station  and  the  bench  marks  are  described  in  Water-Supply 
Paper  No.  178,  page  110,  where  are  given  also  references  to  publica- 
tions that  contain  data  for  previous  years. 


IHsdutrge  ineasureni^ntx  of  Big  Lost  River  near  Chilly,  Idaho,  in  1906. 


1 

Date. 

1 

1 

Hydrographer.  1 

1 Width. 

Area  of 
e«oU«>n. 

Qa» 
heignt.  1 

Dls- 

cbaigc. 

April  21 

1 1 

E.  C.  La  Kuc 

1 Feet. 
81 

Sg.ft. 

' 149 

Feet. 
2.50  1 

Sec.gt. 

233 

April  22 

do ' 

81 

m 

2.67 

300 

May  » 

do 

84 

'ilu 

3.35  1 

740 

May  9 

do 

85 

23» 

3.00  1 

909 

May  24 

do 1 

83 

I 213  ' 

3.28  ' 

' 051 

June  14 

92 

i 308 

4.30  , 

1,790 

August  7 

' do : 

81.5 

1 l»«0 

2.68 

310 

August  8 

do 

81. 5 

2. 70 

318 

Daily  gage  height,  in/ret,  of  Big  Lost  River  near  Chilly.  Idaho,  for  1906. 


Day.  1 

Apr. 

! May. 

Juno. 

1 July. 

' .Vug. 

Day. 

•Vpr.  j 

t Slav. 
1 ■ 

June.  1 

July,  ' 

Aug. 

2.75 

1 

3.2 

1 

, 3.6 

■ 2.8  ■ 

17 

1 ! 

3.35 

4. 1 * 

1 

3.6  ' 

2.5 

2 1 

2.9 

3.1 

, 3.8 

2.8 

18 

3.3 

3.85 

3.5  1 

1 2.5 

3. 1 

3.2 

3.9 

2.75 

19 

3.2 

3.3 

2.6 

3.35 

3.4 

4.0 

, 2.7 

20 

•i  ! 

, 3. 4 . 

3.7 

3.25 

2.6 

S 1 

3.3 

1 a.  .5 

1 3.% 

< 2.7 

21 

. 2.S 

! 3.4 

3.  S5  ' 

3.Z5 

2.7 

0 

3.3 

.3.5 

. 3,9 

2.7 

22 

.1  2.65 

3.3 

3.9  1 

3.25 

1 2.7 

7 

3.3 

3.3 

1 CO 

2.7  1 

23 

. 2.9  ; 

3.3 

3.65  ! 

3.2 

! 2.75 

8 

i 

3.4 

3.25 

1 3.H5 

2.7  1 

24 

2.H  1 

I 3.3 

3.5 

3.A5 

1 2.7 

3.6 

3.3 

■ 3.8 

2.65 

25 

J 2.7  ' 

' 3.4 

3.6 

3.05 

10 

3.8 

3.5 

! 3.7 

2.6  : 

J 2.6i» : 

3.6 

3.S  ; 

, 3.2  j 

2.55 

11 

3.8 

, 3.9 

3.75 

I 2.0 

.1  2.HT,  i 

3.5 

3.8  ' 

2,95 

2.5 

-12 

3.9 

• 4.55 

' 3.8 

* 2.6 

28 

-1  2I>  ! 

3.4 

3.9  , 

2.9  1 

2.5 

13 

3.8 

4.7 

1 4.0 

2.7 

29 

2.7  J 

3.3  , 

3.6 

2.JB 

2.5 

14 

3.H3 

4.3 

1 3.9 

2.6 

30 

.;  2.75  ! 

3.2  1 

3.45  ' 

2.85  ; 

2.5 

3.75 

4. 15 

: 3.7 

2.6  1 

j 31 

3.2 

2.9 

2.5 

i 



3.5 

4.  4 

I 3.5 
1 

> 2.5  , 

i 

1 

« Frozt'ii  over  Janimry  1 to  April  -*0. 


Rating  table  for  Bug  Lost  River  iiear  Chilly,  Idaho,  for  1906. 


Oago  ' 

DD- 

Charge.  ^ 

Gage 

hel^t. 

Dis- 

I chargi*. 

Gage 

r>i.s-  : 
' charge. 

1 Gage 
licight. 

Dis- 

ohargi*. 

|i  Gagt'  , 
height. 

Dls-  ' 
charge.  . 

i Feet. 

Sec.^/t.  ii 

Feet. 

1 .Sec.-//. 

Feet. 

1 

1 Fret. 

See.-ft. 

Fret. 

Sec.^ft. 

2,0m 

1 2.10 

2.70 

aw 

. a3o 

t'KiO 

aw 

1.260 

4.50  1 

' 2.20 

120 

2.80 

370 

. 3.40 

740 

4.00 

1.380 

, 4.60  1 

2.2X 

\ 2.30 

155 

2.90 

420 

. a 50 
' a 60 

820 

4. 10 

1.510 

i * '9  1 

2,380  1 

> 2.40 

195 

aoo 

475 

910 

4.20 

l.i>50 

i 2.50 

235  '1 

a 10 

' 530 

•i  a 70 

1 1.020 

4.30 

1.790 

1 2.60 

275  ‘l 

3.20 

590 

9 aw 
1 

' 1.140 

4.40 

1.930 

It 

1 

Note.— The  al>ove  table  is  ^plieable  only  for  openH-luinnel  conditions.  It  is  base^l  on  S discharge 
maaturements  made  during  19w  and  is  well  deflnea. 
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88  SURFACE  WATER  SUPPLY,  1906. 


Monthly  ditrharge  of  Big  Lost  Rivrr  near  Chilly,  Idaho,  for  1906. 


Month. 

Dlacharge  in  second-feet. 

Total  in 
acre-fert. 

Maximum. 

Minimum. 

Mean. 

April  21-30 

420 

23S 

318 

6,au 

May 

1,260 

345 

770 

47,300 

2,380 

530 

1,100 

65,800 

1,380 

3»5 

885 

54,400 

Auguat 

370 

235 

288 

17,700 



192,000 

1 

Non.— Values  are  rated  as  excellent. 


BIG  WOOD  BIVER  NEAR  SHOSHONE,  IDAHO. 

This  station  was  established  June  5,  1905,  and  was  discontinued 
December  31,  1906.  It  was  located  at  A.  D.  Silva’s  ranch,  1 mile 
below  the  steel  wagon  bridge  and  7 miles  northwest  of  Shoshone, 
Idaho.  The  conditions  at  this  station  and  the  bench  marks  are 
described  in  Water-Supply  Paper  No.  178,  page  113,  where  are 
given  also  references  to  publications  that  contain  data  for  previous 
years. 


Ditcharye  meaeuremenlt  of  Big  Wood  River  near  Shothone,  Idaho,  in  190S-6. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Gags 

beignt. 

Dia- 

chaifs. 

1905. 

July  17 

E.  C.  1.11  Hue 

Feet, 

86 

Sq.ft, 

112 

Feet. 

160 

8ee.-fL 

O 

1906. 

91 

207 

4.70 

707 

April  13 

94 

460 

6.50 

1,816 

1,5M) 

1.0» 

606 

April  25 

92 

427 

6.03 

May  5 

92 

350 

5.36 

May  18 

80 

287 

4.68 

do 

80 

262 

4.31 

MS 

88 

240 

4.18 

JB2 

.Inly  13 

88 

233 

3.87 

4M 

86 

123 

2.70 

•I 

Daily  yage  heig/it,  in  /fc/,  o/  Big  Wood  River  near  Rhothone,  Idaho ^ for  J906. 


Day.  Mar. 

Apr. 

May. 

June. 

July. 

Aug 

Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

7 « 

2 

2.5 

.V  1 

4.  15 

3.8 

1.75 

18 

7.1 

4.7 

4.85 

3.4 

3 

2.3 

5.0 

4.0 

4.0 

19.. 

6.9 

4.5 

4.65 

3.4 

4 

2.2 

5. 1 

4.0 

4. 1 

20 

6.0 

4.3 

4.55 

3.2 

5 

2.2 

.125 

4. 1 

4.2 

21 

5.8 

4.25 

4.4 

XI 

6 

2.3 

5. 2.'i 

4.4 

4.2 

22 

5.8 

4. 15 

4.3 

2.0 

7 ... 

4.  45 

4. 15 

: 23 

6.0 

4.0 

4.  4 

2.8 

4.0 

.10 

4.  35 

4.2 

'24. 

6.2 

3.9 

4.2 

XO 

:::::: 

5.0 

4.2 

4.2 

25 

6.1 

3.8 

4.05 

X8 

10 

5 4 

5.0 

4.0 

4.25 

20 

2.2 

&0 

3.75 

3.75 

2.75 

11 

5.7 

5.05 

4.0 

4.05 

27 

2.35 

5.7 

4.05 

4.1 

X6 

12 

i>.  4 

5.  W 

4.  1 

4.0 

28 

2.35 

5.4 

4.3 

4.2 

2 4 

13 

5. 1 

4.9 

3.9 

29 

3.1 

5.15 

4.5 

4.4 

X35 

14 

6.9 

5. 1 

.1.%5 

3.9 

.30 

3.4 

5.1 

4.5 

4.15 

X2 

15 ' 

.12 

5. 1 

4.0 

31 

3.3 

4.4 

20 

16 

7.9 

5.2 

4.95 

.3.8 

Note.— Tbe  river  wan  dry  January  1 to  March  25  and  Auguat  2 to  December  31. 
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Rating  table  far  Big  Wood  River  near  Shoihone,  Idaho,  for  1906-6. 


height. 

Dia- 

cliargc. 

Gage 

bel^t. 

Di»- 

charge. 

Gage 

hei^t. 

Dfft- 

chaige. 

Gage 

hdgbt 

Dl»- 

charge. 

< Oage 

Dl»- 

charge. 

FuL 

1.90 

8€C,-fl.  I 
0 

Feet. 

190 

8ec.-ft. 

124 

Feet. 

3.90 

8ec.^ 

410 

Feet. 

490 

Feet. 

6.60 

8ec.-ft. 

i.s:^ 

ZOO 

9 

100 

146 

4.00 

445 

6.00 

900 

680 

2,010 

ZIO 

19  i 

3.10 

170 

4.10 

480 

5.20 

1,010 

7.00 

1150 

zao 

29 

3.20 

196 

4.20 

515 

6.40 

1,130 

7.20 

2,300 

ISO 

40 

3.30 

230 

4.30 

550 

5.60 

1,230 

1 7.40 

2,460 

140 

51 

3.40 

250 

4.40 

590 

5.80 

1,370 

1 7.60 

1610 

150 

63  1 

3.50 

280 

4.50 

635 

6.00 

1,^ 

1 7.80 

1780 

100 

76  ' 

3.60 

310 

4.60 

685 

6.20 

1,610 

&00 

1960 

170 

90 

3.70 

340 

4.70 

735 

6.40 

1,740 

1 

180 

106 

3.80 

375 

480 

790 

1 

Non.— The  mbove  table  le  applicable  for  opcn-cbaanel  condltiona.  It  la  baaed  on  10  diacbaige  meaa- 
ntemeoU  made  during  190S-0  and  la  well  defined. 


Monthly  ditcharge  of  Big  Wood  River  near  Shoehone,  Idaho,  for  1905-6. 


Month. 

Tiisc'huiyo  In  second-feet. 

Total  in 
i Hcre-feet. 

Miixinuim. 

Minimum. 

Mean.  ' 

1905.  a 

410 

115 

U5 

i 

2T.0 
58  1 

13. 400 
3,570 

1 1 

17,000 

1906.» 

January 

1 

' i 

' t 

1 

‘ 0 

, 0 

24 
1.240 
7fi0 
1 rrf>4 
300 

,13 

0 

0 

0 

0 

0 

0 

1,480 
73,500 
46,700 
36.000 
18. 400 
8 

' 0 
0 
0 
0 

March..'. ..i 

April i 

250 

2,950 

1,010 

1,100 

532 

4 

i ^ ^ 

20  1 

! 357  ' 

1 367  1 

1 0 

Miy. 

The  year 

1 

1 

176.  OfW 

a Values  for  190S  are  rated  aa  good. 

t Values  tor  1006  are  rated  aa  followa:  March  and  Auguat,  approximate:  April  to  June,  excellent; 
July,  good. 


Non.— Rlrer  dry  July  36  to  December  31, 1005. 

SUCCOR  CREEK  NEAR  HOMEDALE,  IDAHO. 

This  station  was  established  March  19, 190,3.  It  was  originally 
located  at  a small  truss  bridge  built  to  carry  a flume,  about  one-half 
mile  above  the  mouth  of  the  river.  The  station  was  moved  January 
31,  1905,  about  one-half  mile  upstream  to  a location  1 mile  west  of 
Homedale  and  about  17  miles  from  Caldwell,  the  nearest  railroad 
station.  It  is  near  the  Caldwell-Jordan  Valley  stage  road,  1 mile 
west  of  Mussel’s  ferry  on  Snake  River,  one-fourth  mile  below'  the 
head  of  the  lowest  ditch  on  Succor  Creek,  and  about  three-fourths 
mile  above  tbe  mouth  of  the  creek.  The  conditions  at  the  station 
and  the  bench  marks  are  described  in  Water-Supply  Paper  No.  178, 
page  114,  where  are  given  also  references  to  publications  that  con- 
tain data  for  previous  years. 
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SURFACE  water  supply,  1906. 
lH*eharge  tneaturemenU  a/  Stireor  Creek  near  Homedale.  Idaho,  in  1906. 


r>Ate. 

Hydrograpber.  1 

Width. 

A rca  of 
i Mction.  1 

Gage  ' 
hei^t.  j 

' Dis- 
charge. 

1 

E.  C.  La  Rue 

Feet.  1 

35 
40 
46  1 

36  1 

! V i 

.68 

1 

' .30 

Feet. 
3.6S  1 
3.90  1 
4.35  1 
3.50  i 
2.10  1 

Sfc.-ft 

124 
216 
3^) 

125 

.2 

! do : 

April  3 

^ do : 

July  3 

Daily  gage  height,  in  feet,  of  Succor  Creel  near  Bomedale.  Idaho,  for  1906. 


Day. 

Jan. 

Feb. 

Uar. 

Apr. 

May. 

June. 

Dee. 

1 ’. 

1.05 

2.6 

3.26 

4.6 

3.3 

3.95 

2 

1.0.5 

2.55 

3.05 

4.6 

3.3 

3.9 

3 

1.95 

2.66 

2.6 

3.06 

3.6 

4.2 

3.25 

3.6 

4 

1.96 

3.9 

3.2 

3.6 

6 

1.96 

2.6.5 

3.25 

4.0 

3.2 

3.75 

2.0 

6 

1.96 

2.6.5 

3.25 

4.3 

3.1 

3.6 

XI 

7 

1.96 

2.6 

3.25 

4.2 

2.95 

3.6 

2.% 

8 

1.96 

2.6 

3.3 

4.4 

2.9 

3.5 

X3 

9 

1.96 

2.55 

3.5 

4.5 

2.9 

3.45 

X3 

10 

1.96 

2.5 

3.8 

4.3 

2.85 

S.4 

X3 

2.0 

2.6 

3.4 

3.8 

2.8 

3.2 

12 

2.0 

2..V5 

3.1 

3.5 

3.2 

3.1 

X3 

13 

2.3 

2.55 

3.1 

3.4 

3.05 

3.0 

X3 

2.2 

2.6 

3.1 

3.5 

2.95 

2.9.5 

2.3 

15 

2.3 

2.8 

3.1 

3.6 

3.0 

2.9 

2.3 

16 

2.3 

3.4.5 

2.7.5 

3.8 

2.9 

3.6 

X3 

17 

2.3 

3.6 

S.T 

3.8 

2.8 

2.9 

2.3 

2.4 

3.4 

2.8 

3.7 

2.7.5 

2.8 

2.3 

3.76 

4.2 

2.8 

3.7 

2.7 

2.7 

2.3 

30 

2.5 

3.26 

2.95 

3.6 

2.66 

2.6 

2.33 

21 

2.  .5 

3.4 

3.0 

3.8 

2.65 

2.45 

2.3 

22 

2.6 

3. 2.5 

3.96 

3.8 

2.65 

2.45 

2.3 

23 

2.6.5 

3.0 

4.0 

3.7 

2.55 

2.45 

2-3 

24 

3.25 

3.0 

4.6 

3.7 

' 2.5 

2.2 

2. 35 

3.3 

3.a5 

4.75 

3.7 

2.45 

2. 15 

2.4 

26 

3.3 

2.96 

4.2 

3.5 

2.4 

2.1 

27 

2.9 

3.3 

4.3 

3.46 

2.3 

2.45 

2.3 

2.8 

4.L5 

4.0 

3.35 

2.7 

2.25 

2.^5 

29 

2.7 

2.6 

3.9 

3.3 

3.3 

4.75 

2. 1 

XS 

30 

4.2 

4.2 

2.0 

2.45 

31 

2.65 

4.7 

4.0 

X5 

I 


Note.— Crwk  dry  June  30  to  December  4,  1006. 


Haling  table  for  Succor  Creek  near  Homedale,  Idaho,  for  1906. 


I Gage 
' bei^t. 

Dis- 

charge. 

Oapo 

height. 

Dl»- 

charge. 

Gagi* 

height. 

Dis- 

charge. 

♦ Gage 

height. 

Dis- 

charge. 

Gage 

bel^t. 

Dis- 

charge. 

1 Feet. 

Sec.-fi.  1 

Feet. 

Sec.^fi. 

1 Feet. 

Sec.^. 

Feet. 

Sec.-fl. 

|l  Fret. 

See.-ft. 

1 2.00 

0.0  . 

XOO 

18 

3.20 

3.80 

184 

1 40 

389 

1 2.10 

•2 

2.70 

24 

X30 

83 

3.90 

214 

1 4.50 

426 

X20 

3 

X80 

31 

3.40 

97 

4.00 

247 

4.60 

464 

X30 

6 1 

2.90 

40 

3.50 

114 

4.10 

281 

•1  4.70 

502 

X40 

» 1 

3.00 

50 

aoo 

134 

1 4.20 

316 

4.80 

542 

2.50 

,3 

3. 10 

60 

.1.70 

167 

4.30 

352 

' 

Note.— Tbo  above  table  is  i^plicable  only  for  openK^hannel  conditions.  It  is  based  on  5 diacharEC 
measurements  made  during  1906,  and  is  not  well  defined  l>elow  3.5  feet. 
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Monthly  ditchwge  of  Succor  Creek  near  Uomedale,  Idaho,  for  1906. 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

Novemfwr 

Deoexnber 

The  year. 


Discharge  in  seccnd-fect. 

Total  In 

Maximum. 

Miniimun.  J 

Mean. 

acre-feet. 

1 170 

o' 

20.7 

1,270 

m 

13 

61.9  ' 

3,440 

522  , 

i 

158 

9,720 

454 ; 

83 

210 

12,500 

522  1 

! 6 

71.2 

4,380 

, 230 

0 

64.3 

3,830 

1 0 

0 

0 

1 0 

1 0 

0 

0 

i 0 

0 I 

0 

0 

0 

0 

0 , 

, 0 

1 ® 

0 

0 1 

0 

L 

0 , 

5.8 

1 357 

1 1 

35,500 

' 1 : 

Note.— Values  are  rated  as  follows:  January'.  February.  May.  June,  and  Dooember,  approximate; 
March  and  April,  good.  Flow  assumed  unalTectod  by  ice  during  winter  pi^rlod. 


OWYHEE  RIVER  NEAR  OWYHEE,  OREO. 


This  station  was  established  August  27,  1903,  at  the  county  bridge 
1 i miles  from  Owyhee,  Oreg.  Owyhee  ditch  takes  water  from  the 
river  about  6 miles  above.  The  conditions  at  the  station  and  the 
bench  marks  are  described  in  Water-Supply  Paper  No.  178,  page  116, 
where  are  given  also  references  to  publications  that  contain  data  for 
previous  years. 

IHteharge  meaturements  of  Owyhee  River  near  Owyhee.  Oreg.,  in  1906. 


Date. 

Hydrogrupber. 

, Wl.lth.' 

Area  of  ' 
secllon. 

Oage  1 
height.  1 

Did- 

i charge. 

R.  8.  Hall 

’ F(ft.  \ 
273  1 

1 Sq.fl. 

Feet. 

3.58 

S«c.-/f. 

760 

March  31 

290 

1 1.K70 

R.32 

9,620 

7,780 

5,440 

2,290 

231 

April  13........ 

i;720 

7.61 

April  27 

1 

1 280 

1 1,470 

ft.  72 

282 

940 

5.02 

November  29a., 

1 

Stevens  and  McQlashan 1 

1 ' 

i j 

1 192 

! 

1 Z80 

1 1 

. Slush  ice  ninnln^r.  Right  channel  entirely  frozen. 


Daily  gage  height,  in  feet,  of  Owyhee  River  near  Owyhee,  Oreg.,  for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov, 

Dec. 

1 

2. 97 

3.42 

3.42 

9.00 

5.90 

7. 12 

3.97 

2.02 

2 02 

2.17 

232 

2. 76 

2 

2.97 

3.  37 

3.42 

8.97 

5.87 

7. 10 

3.87 

2 04 

2.02 

2 37 

2.32 

2 75 

3 

2.97 

3.32 

3.42 

7.78 

.5.S2 

6.52 

3 72 

2.00 

•2.02 

2 37 

2.32 

2 75 

4 

2 07 

3.37 

3.42 

7 24 

5.79 

6.  42 

3. 62 

1.97 

2.02 

2 37 

232 

2.75 

5 

2.97 

3.37 

3.42 

7.04 

5.77 

6.27 

3.67 

1.92 

2.02 

237 

2 32 

2 75 

6 

ao2 

3. 37 

3.42 

7.02 

5. 72 

ft.  02 

3 47 

1.92 

2.02 

2 37 

2 32 

2 75 

3.02 

3.37 

3.  42 

7.14 

5.67 

5.87 

3.32 

1.92 

2.02 

2 42 

2 34 

2.75 

8 

3 02 

3.37 

3.57 

8.12 

5.57 

5. 74 

3.22 

1.92 

102 

2.37 

2.;47 

2.  75 

9 

3.02 

3.37 

3 00 

K.87 

ft.  47 

5.52 

3.22 

1.92 

2.02 

2.37 

2.40 

2 75 

10 

ao2 

3.37 

4.02 

9.00 

5.37 

5.67 

3.  42 

1.92 

202 

2.37 

2 42 

275 

11 

3.02 

3.27 

4. 10 

8.60 

5.27 

5. 57 

2.97 

1.92 

202 

2 30 

2 4.') 

2 75 

12 

a22 

3.32 

4.12 

122 

.5.  ;i7 

5.47 

2.97 

1.92 

2.02 

2.10 

2 47 

2 75 

13 

a22 

3.27 

4.12 

7. 72 

5.27 

.V37 

2.92 

1.92 

204 

230 

2.52 

2 75 

14 

.122 

3.22 

4 12 

7.32 

.5.22 

5.27 

2.02 

1.92 

204 

230 

2.57 

2 75 

15 1 3.22  3.22 

807S— IBB  214—07 

4. 12 

7 

7.32 

5,17 

5.07 

290 

1.92 

202 

2 30 

2 60 

2 75 
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Doily  gage  height,  in  feet,  of  Owyhee  River  near  Owyhee,  Oreg.,for  1906 — Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

16 

3.22 

3.22 

4.17 

7.42 

5.12 

4.92 

2.87 

1.92 

202 

230 

264 

275 

17 

3.22 

3.17 

4.07 

7. 57 

5.07 

4.77 

2.87 

1.92 

207 

230 

270 

2 75 

18 

3.22 

2.92 

3.87 

7.42 

5.02 

4.S7 

2.82 

1.97 

214 

230 

Z72 

i7S 

19 

3.60 

3.00 

3.70 

7.32 

4.97 

4.  47 

2.82 

1.97 

214 

2W 

2 72 

2 75 

20 

3.90 

3.07 

3.57 

7.27 

4.92 

4.47 

2.82 

1.97 

214 

232 

272 

275 

21 

3. 42 

3.06 

3.  47 

6.87 

4.82 

4.39 

2.80 

1.97 

214 

232 

272 

? 75 

22 

3.42 

3.17 

3.47 

6.82 

4.67 

4.32 

2. 72 

1.97 

214 

232 

272 

275 

23 

3.42 

3. 32 

.5.70 

6.72 

4.57 

4. 17 

2. 62 

1.97 

214 

232 

272 

275 

24 

142 

3.37 

5.  44 

6.52 

4.42 

4.11 

2.57 

1.97 

214 

232 

272 

27* 

25 •. 

3.47 

3.52 

6. 61 

6.62 

4.27 

4.02 

i47 

2.02 

214 

232 

272 

2 75 

26 

3.47 

3.42 

7. 62 

6.52 

4.22 

3.97 

2.32 

2.02 

214 

232 

272 

275 

27 

3.47 

3,37 

ao4 

6.47 

4.14 

3.92 

2.27 

2.02 

237 

232 

267 

275 

28 

3.47 

3.37 

7.94 

6.42 

4. 12 

3.87 

2.22 

2.02 

237 

232 

267 

28D 

29 

3.47 

ao2 

a32 

4.62 

3.90 

2.17 

2.02 

237 

232 

2 75 

285 

30 

3.47 

7.87 

6. 12 

&62 

3.97 

2. 12 

2.02 

237 

2.32 

2 “5 

285 

31 

3. 47 

&52 

7.07 

2.07 

2.02 

232 

290 

Note.— Thorn  waa  probably  some  obstruction  from  Ice  during  the  latter  part  otNo\*etnber  and  Decem- 
ber. No  correction  has  boon  made  In  discharge. 


Rating  table  for  Owyhee  River  near  Owyhee,  Oreg,,for  2906. 


Gage 

bel^t. 

Dis- 

charge. 

C.agp 

height. 

Dis-  i< 
charge, 

Gage 

hel^t. 

Dis- 

charge. 

OagP 

hei^t. 

Dis- 

charge. 

Gage 
1 height. 

Dis- 

charge. 

Feet. 

Sec.-/l.  ] 

Fret. 

Sec.~ft.  1 

Feel. 

Sec.-fl. 

Feet. 

Sec.’ft. 

Feet. 

See..fl. 

1.90 

290 

290 

995 

4.90 

2,100 

280 

200 

25  1 

200 

350 

4.00 

1.080 

5.00 

2.240 

7.00 

6.160 

2. 10 

35 

210 

410 

4.10 

1.170 

220 

2,540 

7.20 

6,660 

2 20 

50  i 

220 

475 

4.20 

1.270 

2 40 

2.860 

7.40 

7.180 

2.30 

70 

230 

54(1  : 

4.30 

1,370 

200 

.3.210 

! 7.60 

7,700 

2.40 

95 

2 40 

610 

4.40 

1,480 

280 

3,580 

7.80 

8,240 

2.50 

125 

250 

680 

4 50 

1.500 

6.00 

3.960 

aoo 

8.780 

2 60 

160 

260 

755  ,| 

4.60 

1,710 

6.20 

4,360 

9.00 

11,570 

2 70 

200 

2 70 

8.30 

4. 70 

1.830 

2 40 

4,780 

* 

2.80 

245  1 

280 

910 

il 

4.80 

1,960 

260 

5,220 

Note.— This  table  Is  applicable  only  for  open-channel  conditions.  It  is  based  on  discharge  measure- 
ments  made  during  lQ05-(>  and  is  well  defined. 


Monthly  diecharge  of  Owyhee  River  near  Owyhu,  Oreg.,for  1906. 

(Drainage  area,  0.8H0  square  miles.] 


Month. 

Discharge  In  second-feet. 

Total  in 
acre-feet. 

Ran-off. 

Maximum. 

Minimum. 

Mean. 

8ec.-ft.  per 
sq.  mile. 

Depth  In 
Inches. 

January 

995 

333 

519 

31,900 

aos2 

ao6 

February 

095 

306 

533 

29.600 

.054 

.06 

March 

10.200 

624 

2.700 

166.000 

.272 

.31 

11,600 

4.200 

7.250 

432.000 

.733 

May 

6,340 

1.190 

2,700 

166,000 

.270 

.31 

June 

6,4(0 

970 

2,640 

157,000 

.267 

.30 

July 

i,ono 

32 

.367 

22.600 

.037 

.04 

August 

29 

17 

21.5 

1,320 

.0022 

.003 

Seplemtwr 

88 

27 

30.6 

2.300 

.0040 

.004 

Octoljer 

102 

70 

7&2 

4,810 

.0079 

.01 

November 

222 

75 

152 

9,040 

.015 

.03 

December 

295 

222 

228 

14,000 

023 

.03 

The  year 

n.CiOO 

17 

1,210 

1,040,000 

.122 

1.97 

Note.— Values  are  rated  as  good. 
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BOISE  BIVEB  NEAB  HIGHLAND,  IDAHO. 

This  station  was  established  on  July  27,  1905,  to  replace  the  Boise 
station.  It  is  located  2 miles  below  the  mouth  of  Moores  Creek,  3 
miles  southwest  of  Highland  post-office,  about  8 miles  above  the  old 
Boise  station,  and  15  miles  east  of  Boise,  the  nearest  railroad  point. 
The  conditions  and  the’ bench  marks  are  described  in  Water-Supply 
Paper  No.  178,  page  121. 


Ditcharge  Tneaturementt  of  Boite  River  near  Highland,  Idaho,  in  1906. 


Dste. 

Hydrographer. 

j Width. 

' Area  of 
section. 

Oem 

height. 

Die- 

chaige. 

1 Feet. 

' ISO 

Sq.ft. 

300 

Feet.  1 
3 85  1 

Sec.-ft. 

1.130 

220 

831 

6 38  1 

3,150 

1 2o3 

1,260 

1,520 

8.20 ; 

5;  630 
7,260 
6,390 
5,04D 
3,090 
2,350 
1,750 

lUy  16 1 

9.40 

2U) 

1,3«) 

l,l(i0 

j 8 . 80  1 

June  29 1 

2J0  ! 

7.90 

do 

1 220  ! 

844 

G.55 

1 216 

5 75 

July  20  . 

1 202  ! 

550 

5. 10 

July  24 

1 193 

442 

4.  60 

li480 

Julv27 

' m 

1 ^ 

, 4.20 

1,310 

Daily  gage  height,  in  feet,  of  Boise  River  near  Highland,  Idaho,  for  1906. 


Day. 

1 Jan. 

Fell. 

j Mar.  j 

: 1 

; Apr. 

May. 

1 Juno. 

1 July. 

1 Aug. 

I 

i Sept. 

1 Oct. 

Nov. 

1 

3.3 

3.5 

4 0 

7.55 

9. 1 

1 8 35 

7.25 

* 3 9 i 

3.4 

3.15 

a4 

2 i 

3 3 

3.45 

1 3.35 

6.9 

9 2 

8 2 , 

1 7 35 

3 85 

3 4 

3 1 

3.4 

3 

3-25 

a45 

3 85 

6 55 

9 5 

8 3 

7.5 

i 3 8 

3 45  : 

3 15 

3.4 

t j 

3 3 , 

3.5 

3 85 

6.4 

9.9 

8 6 

7 55 

3 8 

3 35 

3 25 

3.4 

= 1 

3.4 

3.4 

3.85 

i 6.25 

9.5 

8 65  ; 

7.4 

37 

3.3 

3.35 

a45 

8 ! 

3.6 

3.45 

3.8 

6 8 

9 35  , 

8 85 

7 3 

1 3 65 

3 3 1 

3.35 

3.45 

7 

3.4  I 

3.45 

3 8 

7 4 

9 25  ' 

8 35 

7 2 

1 3.65 

3 25  ' 

3 3 

3.5 

8 

3.4 

3.5 

4 0 

1 7.95 

9 45 

8 35  I 

i 7 as 

3.6 

3 25 

3.2 

3.6 

9 

a4 

3.5 

4 4 

8 05 

9.55  1 

8 2 

1 6 9 

3 55 

3 25 

3.2 

3 56 

10 

as 

3.5 

4.6 

8 3 

9.95  1 

8 25 

1 6 7 

3.5 

3.25 

3. 15 

3.6 

11 

3.6 

as 

4 5 

7. 75 

10  05  1 

' 8 5 

! 6 55 

3 45 

3 25 

3 15 

3.6 

12 

3.6 

3.6 

4.4 

7.6 

10  3 

1 9 5 

6 5 

3 4 

3 25 

3 2 

3.6 

13 

3.5 

3 65 

4 3 

7 7 

10  3 ' 

9 85 

6 3 

3.5  ' 

1 3 45 

3 3 

3 8 

14 

3.5 

3 7 

4 1 

7.  75 

10  15 

9 15 

1 6 15 

3 55  ; 

, 3 5 

3.25 

5 75 

15 

3.5 

a 75 

3.9 

&2 

10  1 

9 05 

5 9 1 

3 5 ' 

3 4 

3. 15 

6.0 

16 

3.5 

3 9 

3 6 

8 6 

9 5 

8 95 

1 5 75  I 

3 4 

3 35 

3.25 

8 06 

17 

1 3.5 

4 0 

3 4 

8 75 

8 85 

8 95 

1 6 6 i 

3 4 

3 3 

3 3 

5 5 

18 

1 3 8 

4 1 ! 

3 5 

8 8 

8 5 1 

1 K 55 

5 45  ! 

3 35 

3 3 

3 35 

4 6 

19 

37 

4 25 

3 6 

8 85 

8 35 

8 3 

, 5 3 i 

3 25 

3 25 

3 3 

3 96 

20 

3.6 

4.2  ! 

3.8 

8.9 

8 35 

i 8 15 

5 11 

3 3 

3 25 

3 3 

ao 

21 ' 

3.5 

4.1  : 

3 9 

9 5 

8 35 

1 8 1 

4 95 

3 3 

3 2 

3 3 

4 0 

22 

; 3.7  ' 

4.2  ! 

4 0 

9 9 

8 25 

8 0 

4 85 

3 4 

3 15 

3 3 

4 0 

23 

' 3.6 

4 1 1 

4 3 

10  2 

8 1 

7 9 

4 95 

3 55 

' 3 15 

3 3 

3.8 

24 

as  ! 

3 95  1 

4 65 

9 75 

8 15 

7 7 

4 6 . 

3 65 

1 3 15 

3 3 

3.7 

25 

• 3.5  1 

3.9  1 

5.  65 

9 5 

8 2 

7 7 

4 45 

3 6 

3.15 

3.3 

3.7 

26 

1 3.7 

3.9 

6 2 

8 9 

9 25 

' 7 8 

4 35 

3 45 

3 15 

3.3 

3.65 

27 

ao 

3.85 

6 S 

8 75 

9 05  : 

7 9 

1 * 2 

3 45 

; 3. 15 

3.3 

3 65 

28 

f 3.5  ' 

4.15 

^ 6 5 

87  ' 

8 9 

8 5 

1 4 15 

3 35 

' 3. 15 

3.35 

3.65 

29 

3. 5 ' 

6 65 

8 9 

8 85 

7 9 

, 4 05 

3 45 

3. 15 

3.35 

3.65 

30 

at 

(»  75 

8 95 

8 G ! 

' 7.5 

4 0 

3.  45 

3.35 

as 

31 

1 

7.25 

85  i 

a4  1 

j 3.15 

3.35 

1 a05 

1 

Note.— Record  discontinued  for  the  winter  on  December  1. 
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Rating  table  for  Boiee  River  near  Highland.  Idaho,  for  1906. 


0»m 

helgnt. 

Dis- 

oharge. 

I Gage 
heignt. 

Die- 

chafge. 

Gage 

heignt. 

Dif- 

charge. 

[A 

Di»- 

charge. 

Ga« 

hel^t. 

Dia- 

ebarge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-fl. 

Feet. 

Sec^t. 

1 Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

3.00 

560 

1 4.00 

1,240 

5.00 

1,700 

' 6.00 

2,620 

8.00 

5,ia> 

3. 10 

600 

4. 10 

1,280 

5. 10 

1.780 

2,840 

8.20 

5,470 

3.30 

650 

4.20 

1,310 

5.20 

1,860 

6.40 

3,060 

8.40 

5,770 

3.30 

700 

4.30 

1,350 

5.30 

1,940 

.1  6.60- 

3,300 

S.60 

6,070 

3.40 

7,50 

, 4.40 

1,390 

5.40 

2,020 

' 6.80 

3.540 

8.80 

6,370 

3.50 

810 

4.50 

1,4:«) 

5.50 

3,110 

7.00 

3,800 

9.00 

6.670 

3.  GO 

880 

4.60 

1,470 

5.00 

3,300 

7.20 

4.060 

10.00 

8.240 

3.70 

900 

4.70 

1,510 

5.70 

2,300 

7.40 

4,340 

3.80 

1,060 

4.80 

1..560 

5.W 

2,400 

1,  7.  GO 

4.620 

3.90 

1,160 

4.90 

l.tBO 

’ 5.90 

2,510 

\ 7.80 

4.000 

NOTC.^Tbe  Above  table  apulioable  only  for  open-channel  conditions.  It  Is  liaaed  on  15diocfaarp 
moMurements  made  during  190.'^,  and  is  well  defined  lietween  gage  heights  3 feet  and  9 feet. 


Monthly  dUcharge  of  Boitc  River  near  Highland,  Idaho,  for  1906. 
[Drainage  are^i,  2,610  square  miles.] 


Dischuirge  in  second-feet.  1 RunK>ff. 


Month. 

Maximum. 

1 

Minimum,  j 

Mean. 

Total  In 
acre-feet,  j 

Scc-fl.  per  1 
sq.  mile.  1 

1 Depth  in 
, inwee. 

January 

1,060 

1 1 

1 ®75 ; 

820  1 

i 

1 50,400 

1 

1 0.314 

aas 

February -• 

1,330 

1 750 

1 1.020 

! 56,800 

; .301 

.41 

March 

4,130 

750 

1,630 

100.000 

.624 

.72 

April 

8,560 

2,900 

5.030 

335.000 

2.15  1 

2.40 

May 

8,730 

1 5,320 

! 6,900 

425.000 

1 2 64  1 

3.04 

Juiie 

8,000 

4,4f»  1 

1 8,780 

1 344.0001 

2.21  1 

2.47 

July 

4,550 

1 1,200 

1 2,630 

' 162.000 

1 1.00  1 

1. 15 

August 

' 1,160 

1 675 

839 

51. GOO 

.321  ' 

.37 

September 

810 

625 

685 

40.600 

1 1 

.29 

October 

725 

600 

683 

42.000 

1 .361 

.30 

November i 

1 6.250 

! 750 

1 1,230 

72.800 

.468 : 

Tbe  period 

1,680,000 

1 

I 


Note.-— Values  are  rated  as  excellent.  Flow  assumed  unaffected  by  ice  conditions  during  the  winter 
months 

SEEPAGE  INVESTIGATIONS  ON  BOISE  RIVER. 

The  following  is  a detailed  report  of  the  inv'estigation  made  hr 
E.  C.  La  Rue  during  October,  1906,  in  order  to  determine  the  amount 
of  seepage  water  returning  to  Boi.se  River  between  the  mouth  of  its 
canyon,  8 miles  above  Boise,  and  Caldwell  Canyon,  miles  above 
Caldwell,  Idaho. 

The  distance  by  river  between  the  points  is  34  miles.  This  dis- 
tance was  covered  on  foot  and  by  following  the  river  bank,  and  the 
discharge  of  every  diversion  and  tributarj-  was  carefully  noted. 

The  gage  reading  at  the  Highland  station  on  Boise  River,  about  S 
miles  above  the  mouth  of  Boise  Canyon,  was  3.20  on  October  9, 1906. 
which  corresponds  to  a discharge  of  650  second-feet.  From  here  to 
Boise  Canyon  the  river  flows  through  a narrow  rock}'  canyon  and 
receives  no  tributaries.  Consequently  650  second-feet  is  the  discharge 
at  the  mouth  of  the  canyon,  just  above  the  New  York  canal  heading. 
On  October  12,  1906,  the  day  the  investigation  was  finished,  the  gage 
at  the  Highland  station  still  read  3.20.  Therefore  during  this  period 
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of  investigation  the  uniform  available  supply  of  the  river  above  all 
irrigation  was  650  second-feet. 

The  net  seepage  will  be  the  difference  between  the  discharge  of  the 
river  at  the  upper  point,  plus  all  tributaries  between  the  two  points 
of  measurement,  and  the  discharge  of  the  river  at  the  lower  point,  plus 
all  diverted  water  between  the  two  points  in  question. 

The  results  are  expressed  in  the  following  table: 

l>i»charge  of  Bout  Rivtr  at  upper  point,  plug  Iribulariet. 


1 

pfttl'. 

1 

St  mum. 

1 

1 . 

of  beading  or  place  of  measunv  1 
oient.  1 

1 Dlsciiarge 
1 in  second' 
1 feet. 

im 

r " ‘ ^ 

Oct-ot«.‘T  9 

, Boiso  River 

At  mouth  of  canyon,  above  New  Y'ork 

1 OM 

1 

1 canal  lu  ading. 

1 

October  9 

\V  trom  sltHighs 

Between  Ninth  and  Broadway  

; .5 

Octolior  9 ' 

Waate  from  canalci  and  , 

, Between  Broadway  Bridg?*  and  lUUcn- 

2.8 

baiigh  canal  heading. 

Octol>t*r  10 

Just  above  Oregon  ^ort  rd«i>  Railway 
bridge. 

Just  below  Oregon  Short  Line  Railway 
bridge. 

‘ 13.0 

: ao 

Octolx^r  10 ! 

' From  Lower  Mill  slough  ditch. T 

October  10 1 

. Just  above  PhylLUcaiial  beagling 

1 l.O 

Octolicr  10. ....i 

' From  Kureka  canal 

3.0 

3 miles  Utlow  Star  BiltJge 

4.0 

October  11 ! 

! tVUJow  (’rwk  watiU* 

i rnlle  below  Middleton 

21.1 

Octob(‘r  i 

Waste  Middleton  Mill 

At  Middleton 

; 4.0 

slough. 

October  12 

Waste 

Just  U*low  Farmers’  Union  canal  ht*a<Uog. . 

, 2.0 

October  J2 | 



Boise  City  st'wer  dischatgt*. ^ 

1 10.0 

Total 

_ _ . J 

i 1 

1 

Discharge  of  Boise  River  at  lower  point,  plus  all  diversions. 


Date. 

Stream. 

Locality  of  heading  or  place  of  nieasure- 
IlMMlt. 

Discharge 
in  second- 
feet  . 

1906. 

October  9 

RIdenbaugh  canal 

Just  below  wasteway 

mi 

October  9 

Rossi  canal 

J ust  above  waste  way 

205.9 

October  10 

Eureka  canal 

Below  wasteway 

9.3 

October  10 

Phyllis  canal 

do 

Aa6 

October  11 

Boise  River 

At  lower  point  of  measunmient.  2^  miles 

95.1 

above  Caldwell. 

October  11 

Caldwell  Highllno  canal 

Below  all  waste* 

26.7 

October  12 

Canvon  County  canal 

Below  waateway 

9.2 

October  12 

Small  diversion 

3 miles  above  Star 

1.0 

October  12 

Middleton  Mill  ditch 

Below  waateway 

36.0 

October  12 

Middleton  Mill  slough  ditch . 

do 

a9 

October  12 

Pioneer  or  Stewart  ditch . . . 

0.0 

October  12 

Ballantyne  ditch 

Below  all  waste 

1.0 

October  12 

Dry  Creek  ditch 

Below  waste  way 

10.8 

October  12 

Farmers'  Union  and  Valley 

do 

61.0 

ditch. 

October  12 

Boise  City  ditch 

. ...do 

9.5 

October  12 

Perrault  ditch 

\t  penitentiary’ 

9.4 

Total 

873.0 
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SURFACE  WATER  SUPPLY,  1906. 


Investigations  similar  to  the  foregoing  were  made  during  1898, 
1901,  1902,  190.1,  and  1905.  The  results  of  these  investigations, 
including  the  summary  for  1906,  are  given  below: 


Seepage  gairu  in  Boiee  Hirer . 


1898,  August  24  to  September  2:  Sec.-ft.  Sec.-ft. 

Amount  taken  out  by  canals 1.  160. 0 

Amount  in  river  above  canals 734 

Amount  of  measured  return  water 197 


Total 931 

Amount  in  river  at  Caldwell  station 31 


Difference 900.0 


Gain  by  seepage  in  .34  miles 260,0 


1901,  August  13  to  17: 

Discharge  Boise  River  above  New  York  canal  heading 821. 0 

Discharge  Boise  River  at  Caldwell  Canyon 73.3 

Amount  of  measured  return  water 131. 0 

Amount  taken  out  hy  canals 1, 140. 1 

Gain  by  seepage  in  34  miles 261. 4 


1,213.4  1.213.4 


1902,  August  11  to  15: 

Discharge  Boise  River  at  upper  point 924. 5 

Discharge  Boise  River  at  lower  point 1.5 

Amount  of  measured  return  waters 174. 4 

Amount  taken  out  by  canals 1, 309. 0 

Gain  by  seepage  in  34  miles 211.  6 


1.310.5  1,310.5 


1903,  October  24  to  29: 

Discharge  of  Boise  River  at  upper  point 771. 6 

Discharge  of  Boise  River  at  lower  point ril9. 4 

Amount  of  measured  return  waters 362. 6 

Amount  taken  out  by  canals f>.54.  4 

Gain  by  seepage  in  34  mill's a 139.  6 


1,273.8  1.273.8 


1905,  October  2 to  7 : 

Discharge  Boise  River  at  upper  point 602.0 

Discharge  Boise  River  at  lower  point 106. 6 

Amount  of  measured  return  waters 82.  7 

Amount  taken  out  by  canals 601.  5 

Gain  by  seepage  in  34  miles 23. 4 


708. 1 708. 1 


<•  Mistakes  were  found  in  calculation.  Tho  result  ot  255.3  second-feet  gain,  as  published  In  Water- 
Supply  Paper  No.  100,  should  read  139.6  second-feet. 
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1906,  October  9 to  12:  Bee.-tt. 

Discharge  Boise  River  at  upper  point 650. 0 

DLscharge  Boise  River  at  lower  point 95. 1 

Amount  of  measured  return  water 218.9 

Amount  taken  out  by  canals 777.9 

Gain  by  seepage  in  34  miles 4. 1 


87.3. 0 873. 0 


PAYETTE  RIVER  NEAR  HORSESHOE  BEND,  IDAHO. 

This  station  was  established  February  13,  1906.  It  is  located  at 
a point  known  as  Jerusalem,  5 miles  above  Horseshoe  Bend  post- 
office,  Idaho,  and  about  32  miles  from  Boise,  the  most  convenient 
railway  point. 

The  channel  is  straight  for  1 ,000  feet  above  and  below  the  station. 
The  water  is  comparatively  swift  during  all  stages.  Both  banks  are 
firm,  rather  steep,  and  not  liable  to  overflow.  The  bed  of  the 
stream  is  strewn  with  small  smooth  bowlders,  and  is  permanent. 

Discharge  measurements  are  made  by  means  of  a cable  and  car. 
The  initial  point  for  soundings  is  the  inner  face  of  the  pine  tree 
which  acts  as  the  right  cable  support. 

The  gage,  which  was  read  once  each  day  by  E.  R.  Sherard,  is 
inclined  and  is  located  on  the  right  bank  directly  under  the  cable. 
The  bench  mark  is  a United  States  Geological  Survey  aluminum 
tablet  set  in  the  base  of  the  pine  tree  which  is  used  as  the  cable 
support  on  the  right  bank;  elevation,  12.53  feet  above  the  datum  of 
the  gage. 


Discharge  measurements  of  Payette  River  near  Horseshoe  Bend.  Idaho,  by  E.  C.  La  Rue, 

in  1906. 


Dat«. 

Width. 

Area  of 
section. 

; Gate 
' height. 

Dta- 

charge. 

March  24 

Ff€i. 

253 

Sq./t. 

476 

Feet. 
4.21  . 

1.250 

3,100 

2<i5 

811 

S.46 

273 

l,0fi0 

1,200 

6.40 

5.000 

May  3 

275 

6.97 

6.600 

281 

1,530 

1,110 

8.15 

0.620 

270 

6.60 

5.510 

July  10 

209 

; '878  1 

5.75 

3.630 

July  19 

200 

1 656  1 

4.05 

2.150 

252 

; 498  1 

1 

! 4.30 

1,330 

Daily  gage  height,  in  feet,  of  Payette  River  near  Horseshoe  Bend,  Idaho,  in  1906. 


Day. 

P'eb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug.  Sept. 

Oct. 

Nov. 

, 1 

4.1 

5.65 

6.8 

7.1 

6.5 

4.3S  1 3.9 

3.8 

3.95 

2 

4.0 

5.55 

6.8 

6. 75 

6.35 

4.3  1 3.85 

3.8 

3.95 

3 * 

4.0 

5.4 

7.0 

6.6 

6.3 

4.3  { 3.85 

3.8 

3.95 

4 

4.05 

5.45 

7. 15 

6.8 

6.25 

4. 25  3. 85 

3. 75 

3.95 

5 

4.0 

5.35 

7. 15 

7. 15 

6.2 

4. 25  1 3. 8 

3. 75 

3.05 

6 

6.5 

7.1 

7. 1 

6. 15 

4.2  ' 3.8 

3.75 

3.95 

7 

4.0 

5.8 

7. 1 

6.05 

4.2  1 3.8 

3.75 

4.0 

8...  

4.1 

6.0 

7.06 

6.9 

6.0 

4. 15  ’ 3.8 

3.75 

4. 1 

0....  

4.2 

6.1 

7. 15 

6.8 

6.95 

4. 15  3. 75 

3.75 

4.2 

10 

4.3 

6.5 

7.4 

6.7 

5.85 

4. 1 , 3. 76 

3.75 

4.25 
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Daily  gage  height,  in  feet,  of  Payette  River,  near  Iloreeehoe  Bend,  Idaho,in  1906 — Tonl’d. 


Day. 

Feb. 

Uar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nor. 

11 

4.35 

6.2 

7.65 

6.66 

5.7 

4 1 

3.75 

12 

4.2 

6. 1 

8.0 

7.2 

5.6 

4 15 

3.8 

1.7S 

5.0 

13 

3.9 

4.2 

6.05 

8.1 

7.25 

5.45 

4. 15 

3.8 

3.75 

40 

14 

3.9 

4. 15 

6.0 

8.1 

7.4 

5.35 

4.2 

3.9 

3.8 

44 

15 

4.0 

4.1 

6.1 

8.1 

7.6 

5.3 

415 

40 

3.8 

44 

16 

4.05 

4.0 

6.4 

8.0 

7.5 

5.25 

41 

40 

3.8 

40 

17 

4.05 

4.0 

6.4 

7.6 

7.6 

5.1 

40 

4.0 

3.8 

5.5 

18 

4.05 

4.0 

6.5 

7.25 

7.4 

5.0 

4.0 

3.95 

3.8 

40 

19 

4.1 

4.0 

6.5 

7.05 

7.2 

4.95 

405 

3.95 

3.85 

5.5 

20 

4. 15 

4.0 

6.55 

6.9 

7.25 

4.85 

4.06 

3.9 

3.8S 

5.2 

21 

4. 15 

4.1 

6.8 

6.9 

7.1 

4.8 

4.0 

3.9 

3.85 

5.0 

22 

4.2 

4.05 

7.1 

6.8 

6.95 

4.75 

4.0 

3.85 

3.85 

4.9 

23 

4.2 

4.1 

7.35 

6.85 

6.95 

4.7 

4.0 

3.85 

3.85 

48 

24 

4.1 

4. 15 

7.35 

6.85 

6.8 

4.7 

4.0 

3.85 

3.85 

47 

25 

4.05 

4.55 

7.35 

6.85 

6.65 

4.65 

4.0 

3.8 

3.85 

47 

26 

4.0 

4.75 

7.05 

6.95 

6.5 

4.55 

4.0 

3.8 

3.85 

4.65 

27 

4.0 

4.9 

6.8 

7.05 

6.5 

4.5 

40 

3.8 

3.85 

465 

28 

4.1 

5.0 

6.65 

7.5 

7.0 

4. 45 

3.95 

3.8 

3.9 

46 

29 

5.06 

6.65 

7.5 

6.9 

445 

3.95 

3.8 

3.9 

46 

30 

5. 15 

6.75 

7.2 

6.85 

4.4 

3.9 

3.8 

3.9 

46 

31 

5.25 

7.25 

435 

3.9 

3.9 

w 

a Record  discontinued  for  the  winter. 


Rating  table  for  Payette  River  near  IIor»e$hoe  Bend,  IdahOy/or  1906, 


a«w 

bei^t. 

Dis- 

charge. 

Ga« 

height. 

Dis- 

charge. 

QaM 

beignt. 

Di»- 
charge.  | 

Gage 

heignt. 

Dis> 

charge. 

Gage 

bei^t. 

Dla- 

charge. 

Feet. 

8ec.~ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-fi. 

Feet. 

8ec.-ft. 

3.70 

760 

4.70 

1,800 

6.70 

3,5X) 

6.70 

5.7« 

7.70 

8.430 

3.80 

850 

4.80 

1,940 

5.80 

3,720 

6.80 

6,030 

7.80 

8,710 

3.90 

940 

4.90 

2,000 

5.90 

3,920 

6.90 

6,280 

7.90 

8,990 

400 

1,030 

6.00 

2,250 

6.00 

4,120 

7.00 

6,540 

aoo 

9,270 

4. 10 

1,130 

5. 10 

2,420 

6.10 

4.330 

7. 10 

6,800 

a 10 

9,550 

420 

1,230 

5.20 

2,590 

6.20 

4,550 

7.20 

7,070 

a20 

9,830 

430 

1,330 

5.30 

2,770 

6.30 

4,780 

7.30 

7,340 

440 

1,440 

5.40 

2,960 

6.40 

5,030 

7.40 

7,610 

4.50 

1,.550 

5.50 

3, 1.50 

6.50 

5,200 

7.50 

7,880 

460 

1,670 

5.60 

3,340 

6.60 

5,510  1 

7.60 

8,150 

Notk.— The  above  tai>le  is  applicabie  only  to  open-channel  conditions.  It  is  based  on  9 diseharfs 
measurements  made  during  1906  and  is  well  defined. 


Monthly  ducharge  of  Payette  River  tiear  lloreethoe  Bend,  Idaho,  for  1906, 

[Drainage  area,  2»240  square  miles.) 


Month. 

Discharge  in  second-feet. 

Total  In 
acre-feet. 

Rim-otf. 

Maximum. 

Minimum. 

Mean. 

8ec.-ft.per 
sq.  mile. 

Depth  la 
inches. 

February  13-28 

1.230 

940 

1,090 

34,700 

0 488 

March 

2,880 

1.000 

1.930 

118,000 

.859 

.49 

April 

7.480 

2.800 

4,960 

295.000 

a 21 

XC 

May 

9.550 

6.U2U 

7,200 

446,000 

a 24 

174 

June 

K.150 

5.200 

6,560 

390,000 

192 

July 

5,200 

1.380 

2,900 

178.000 

1.30 

tx 

August 

1.380 

940 

1,120 

(9,200 

.502 

.m 

Septemlier 

1.U3U 

805 

804 

53.300 

.399 

.44 

Oclolwr 

940 

805 

859 

52.800 

.383 

.44 

Novenil>er 

5.<Q0 

9S5 

2.130 

127,000 

.953 

LM 

The  periotl 

1,760.000 

1 

Note.— Values  are  rated  as  follows:  February  to  August  and  November,  exoelicDt;  September  aad 
October,  good. 
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MALHEUR  RIVER  AT  m’LAUOHLIN’s  BRIDGE,  NEAR  VALE,  OREO. 


This  Station  was  established  December  10,  1904,  and  was  discon- 
tinued December  20,  1906.  It  is  located  at  the  new  county  bridge, 
known  as  McLaughlin’s  bridge,  10  miles  above  Vale,  Oreg.  The 
conditions  at  the  station  and  the  bench  marks  are  described  in 
Water-Supply  Paper  No.  178,  page  129,  where  are  given  also  refer- 
ences to  publications  that  contain  data  for  previous  years. 


Discharge  measurements  of  Malheur  River  at  McLaughlin’s  bridge,  near  Vale,  Oreg.,  in 

1906. 


Date. 

! Hydrographer. 

1 Width. 

A rea  of 
section. 

Gage 

hei^t. 

Dis- 

charge. 

R.  S.  Hall 1 

1 Feet.  1 
’ 81  : 
1 15.1 

1 45 : 

1 

Sq.ft. 

13! 

.VIA 

120 

Feet. 

3.18 

5.11 

1.7. 

5ec.-/f. 

328 

2,680 

107 

April  2»> 1 

Nbvember28a.. 

Stevens  and  McGlashan 

oChaiinel  frozen  o\*er  above  and  lielow  bridge. 


Daily  gage  height,  in  feet,  of  Malheur  River  at  McLaughlin  Bridge,  near  Vale,  Oreg.^ 

for  me. 


Day.  Jan. 

Feb. 

Uur. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 3,60 

3.55 

lO.Oii 

125 

100 

2.  40 

1.85 

1.25 

1.G5 

1.90 

2.35 

2 3.00 

3.02 

3.25 

8.28 

1 15 

3.62 

2.30 

1.35 

1.30 

1.66 

1.90 

2.35 

3 ' 3.ti0 

3.62 

.120 

7.85 

1 10 

3.65 

2.30 

1.30 

1.30 

1. 70 

1.95 

2.35 

4 1 3.60 

3.  <i2 

3. 15 

7.2.5 

105 

3.<i0 

2.2.5 

1.25 

1.40 

1.70 

1.95 

2.85 

3.62 

3.20 

7.80 

4.00 

3.60 

2.25 

1.20 

1.35 

1.70 

1.95 

2.35 

6 3. 00 

3.02 

3.20 

7.  40 

3.a5 

3.75 

Z25 

1.20 

1.  40 

1.70 

1.95 

2.4 

7 1 3.00 

3.G2 

3.30 

7. 70 

3.95 

3.70 

2. 15 

1. 15 

1.  40 

1.70 

1.95 

2.4 

8 t 3 .60 

3.62 

3.80 

7.92 

3.85 

3.60 

2. 15 

1. 15 

1.45 

1. 70 

1.95 

2.4 

9 ‘ 3.60 

3.62 

3.90 

8.08 

3. 75 

3.  .58 

2.15 

1.15 

1.45 

1.70 

1.95 

2.4 

10... 1 3.60 

3.02 

120 

7.98 

3. 65 

3.55 

1.90 

1.15 

1.45 

1.70 

1.95 

2.3 

11 ' 3.00 

3,70 

1 10 

7.40 

a.  CO 

3.55 

1.90 

I.OO 

1.45 

1.70 

1.95 

2.2 

12 aoo 

3.70 

3.6»3 

6.85 

3.60 

3.  .30 

l.UO 

1.00 

1.50 

1.70 

1.95 

2.2 

13 1 .3.00 

3.70 

3.50 

6. 10 

3.65 

3.30 

1.80 

1.00 

1.50 

1.70 

2.00 

2.2 

14 3.00 

3.70 

3.  .15 

5.90 

3.60 

3.25 

1.75 

1.00 

1.55 

1.65 

2.00 

2.2 

IS ' 3.10 

3.70 

3.25 

5.95 

3.55 

3.20 

1.75 

1.00 

1.55 

1.63 

2.00 

2.15 

16 ' 3.ti0 

3.70 

3.2.5 

6.00 

3.52 

3.20 

1. 85 

1.00 

1.55 

1.65 

2.00 

2. 15 

17 3.fi0 

3. 70 

3.20 

6. 15 

3.50 

3. 15 

1. 65 

1.00 

1.60 

1.70 

2.00 

2,15 

18 3.60 

3.70 

3. 1.5 

e.  IS 

3.15 

3.00 

1.60 

1.00 

i.m 

1.70 

2.00 

2.15 

19 3.00 

.3. 75 

.11.5 

5.  .80 

3.  .30 

2. 

1..55 

i.a5 

i.m 

1.75 

2.85 

2.15 

20 3 . r-o 

4.24 

3.15 

5,38 

3. 15 

2.85 

1.52 

i.a5 

1.65 

1.75 

2. 10 

n ■ 3.00 

4.66 

3,1.5 

5.  44 

3.00 

2.80 

1..52 

1.10 

1.65 

1.75 

2. 10 

22 3.<i0 

4.80 

3.25 

5.  44 

3.00 

2.75 

1.42 

1.10 

l.fi2 

l.SO 

2. 10 

23 3. 60 

5.32 

3.85 

6.38 

2.90 

2.50 

1..50 

1. 15 

1.00 

1.80 

2. 10 

24 ' 3.60 

4.82 

5.15 

5.30 

2.iJ0 

2.50 

1.42 

1. 15 

1.60 

1.80 

2. 10 

25 j 3.00 

122 

-.25 

2.90 

2.  .50 

1.50 

1.15 

l.l'O 

1.80 

2,15 

26 .100 

3.  40 

7.  .38 

5.00 

2.85 

2.50 

1.42 

1. 15 

l.i'iO 

1.80 

2. 15 

27 1 .3  00 

3.40 

7.40 

5.04 

2. 85 

2.  .50 

1.42 

1.20 

1.85 

1.80 

2.20 

28 1 3.fi0 

3.  .38 

7.  40 

172 

3.  90 

2.  50 

1.  42 

1.  20 

1.65 

1.80 

2.20 

29 ,T  00 

7.30 

4,50 

1 10 

2.50 

1.40 

1.25 

1.65 

1.80 

2.22 

.10 , .3.00 

8.04 

4.2.5 

170 

2.  .50 

1.40 

1.2.5 

M>5 

1.85 

2.30 

31 1 3.00 

9..S8 

16.5 

1.40 

1.25 

1.00 

NoTE.—The  following  Ice  conditions  prevailed  during  1901:  Riwr  fro7.cn  over  January  1 to  Feb- 
ruary 22:  gage  heights  are  to  the  top  of  ice.  On  Febniarj'  22  an  ice  jam  formed  at  the  brid^;  this 
went  out  February  25.  Novemlier  Id  to  18,  slush  ice  was  running  in  the  morning;  the  gage  neights 
were  taken  In  the  afternoon,  and  were  probably  not  aiTwted.  NovemUw  19  there  was  ice  along 
and  anchor  Ice  in  the  liottom;  this  ice  went  out  Tb'cember  11.  December  14  to  19  ice  formed  at  nigntr 
but  went  out  in  the  daytime,  and  probably  did  not  affect  gage  heights. 
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Rating  tablet  for  Malheur  River  at  McLaughlin' t Bridgty  near  Vale,  Oreg. 

JANUARY  I TO  MARCH  31,  lOOii.a 


Gage 

heignt. 

Dis- 

charge. 

Gage 

heignt. 

Dis- 

charge. 

Oage 
^ height. 

Dis-  1 Gage 
charge,  height. 

Dls-  1 

charge. 

Gage 

height. 

Di»> 

charge. 

Feet. 

Sec.^a. 

Feet. 

See.-fl. 

i Feet. 

See.~ft.  \ Feet. 

See.-ft.  1 

Feet. 

See.-ft. 

3.00 

270 

ano 

' 4.60 

1,3W  ' 5.40 

2,125  ! 

6.40 

aolo 

3. 10 

320 

3.90 

825 

1 4.70 

1,4(»5  5.50 

2,245  : 

&60 

a 970 

3.20 

375 

4.00 

900 

! 4.  HO 

1,550  i|  5.60 

2,370 

6.80 

4,350 

3.30 

4» 

4. 10 

975 

I 4.90 

l,ias  1 5.70 

2,500 

7.  TO 

4,750 

3.40 

490 

4.20 

1,055 

[ 5.00 

1,720  1 5.80 

2,640 

aoo 

7,200 

aso 

550 

4.30 

1,135 

, 5.10 

1,810  1 AGO 

2, 790 

9.00 

10,200 

aeo 

615 

4.40 

1,215 

5.20 

1,010  6.00 

2,950  1 

laoo 

13,250 

3.70 

685 

4.j0 

1,295 

5.30 

. 

2,015  ' &20 

1' 

3,270  1 

APRIL  1 TO  DECEMBER  20,  1M6.6 


1 1.00 

5 

1.90 

215  1 

2.80 

1 

630 

a70 

1,245 

A20 

2.810 

1.10 

20 

2.00 

250 

2.90 

000 

a80 

1,325 

5.40 

aOTO 

1.20 

37 

2. 10 

290 

aoo 

750 

aoo 

1,410 

AGO 

aaro 

1.30 

66 

2.20 

330  { 

a 10 

815 

4.00 

1,500 

A 80 

3,680 

1.40 

77 

2.30  . 

375  1 

a20 

880 

4.20 

1,660 

AOO 

4,000 

1 1.50 

100 

2.40  1 

420  1 

a30 

950 

4.40 

1,890 

7.00 

5,900 

1.60 

125 

2.50  1 

470  . 

a 40 

1,020 

4.60 

2.090 

&20 

8,150 

■ 1.70 

155 

2.  GO  1 

520  1 

a5o 

1,090 

4.80 

2,310 

9.30 

10,660 

1.80 

185 

2.70  , 

575  1 

3.60 

1,165 

5.00 

2,550 

1A40 

13,250 

0 This  tAble  is  applicable  onlv  lor  open-channel  conditions.  It  is  based  on  discharge  measurements 
made  during  190&-6,  and  is  well  dehm^  lielow  ^igo  heights  5 feet.  The  tabte  has  been  extended  by 
subtracting  the  dischaiw  of  Bully  Creek  for  April  1 from  the  discharge  at  Vale. 

b This  tnole  is  applicanle  only  tor  open-channel  conditions.  It  is  based  on  1 discharge  measurement 
made  during  1006  and  on  the  form  of  the  previous  curve,  and  is  not  w'ell  defined. 


Monthly  ditebarge  of  Malheur  River  at  McLaughlin  Bndge,  near  VoZc,  Oreg.y/or  1906. 


[Drainage  area,  4,150  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.  I Moan. 


Run-off. 


Total  in 


March | 12.900  ' 348  i 2,000  123,000 

April 13.400;  1,740  ' 5,100  303,000 

May I 2,200  1 ttO  , 1,220  75,000 

June 1.500'  470  851  I 60,600 

July i 420  77  190  11,700 

August 06  5'  27,4  1 1,680 

September I 140  46  ! 106  i 6,310 

October I 215'  140,  165  10,100 

Novnml)or  1-18 1 2,'iO  j 215  i 236  8,430 

Decemljcr  11-19 1 .'«0  ' 310  1 319  | 5,000 

The  period 611,000 


c.-ft.per 
q.  mile. 


fi482 

1.23 

.294 

.306 

.046 

.0066 

.006 

.040 

.067 

.077 


LS7 


I 


Note. — V'alues  are  rated  as  follows:  March  to  June,  fair;  July  to  December,  approximate. 
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MALHEUR  RIVER  AT  VALE,  OREO. 

This  station  was  established  May  20,  1903,  at  the  steel  highway 
bridge  one-eighth  niile  southeast  of  Vale,  Oreg.,  where  a station 
has  been  maintained  at  intervals  since  1890.  The  conditions  at 
the  station  and  the  bench  marks  are  described  in  Water-Supply 
Paper  No.  178,  page  126,  where  are  given  also  references  to  publica- 
tions that  contain  data  for  previous  years. 


Discharge  measuremtntt  of  Malheur  River  at  Vale,  Oreg.,  in  1906. 


Date. 

Hydrograpber. 

Width. 

Aroa  of 
section. 

! Ga^ 

1 height. 

Dis- 

charge. 

January  29 

R.  S.  Hall 

Fett,  • 
102 
103 

Sq.ft.  ; 
175 
174 

Feft. 

4.45 

4.42 

Sec.-ft. 

212 

197 

104 

1&5  1 

4.49 

228 

122 

230  i 

4.93 

432 

149 

590  i 

6.83 

1,990 

5,300 

5,310 

166 

9C6 

0.30 

' 162 

1,010 

9.  54 

April  9 

105 

^ 1,220 

10.82 

146 

i 792 

7.  .58 

2,840 

2,670 

1,250 

591 

April  26 

144 

1 746 

7.40  , 

May  4 

127 

474 

6.12 

117 

I 292 

1 

5.14 

Dailij  gage  height,  in  feet,  of  Malheur  River  at  Vale,  Oreg.,  for  1906. 


Day. 

1 Jan. 

; Feb. 

1 Mar.  ' 

\ ; 

Apr. 

May.  j 

1 .tune. 

July. 

[ Aug. 

Sept. 

Oct. 

Nov. 

1 

Dec. 

1 

1 

' 4.39 

' 4..3T 

1 1 

; 5.23  , 

14.34 

a36 

6.36  ; 

130 

i 3. 44 

1 3.40 

3.68 

3.90 

101 

2 

4. 16 

4.35  1 

! 4.95 

11.55 

&2ti  1 

5.88  ' 

126 

3.40 

3.40 

3.68 

3.92 

101 

3 

4. 14 

4.  .31 

1 4.78 

9. 82 

6.20  ' 

.5.61 

; 1 IS 

3.40 

3.41 

3. 71 

3.93 

3.98 

4 

4.40. 

' 4..30  1 

4.75 

9.52 

6.12 

5.50 

1 14 

3.36 

3.42 

3.72 

3.94 

1 3.96 

5 

4.48 

4.31  1 

, 4.74 

9.50 

6.02 

5.58 

112 

3.33 

3.44 

1 3.73 

3.98 

1 3.97 

6,.... 

4.34 

4.66 

; 4.84 

9.88 

5.95 

6.88  , 

4.10 

■ 3.32 

; 3.51 

1 3.72 

3.99  1 

3.98 

7 

4.49 

4. 50  1 

; 4.87 

10.51  , 

5.89 

5.  76  1 

103  , 

1 3.29 

3.48 

1 3.74 

102  , 

102 

8 

4. 24 

4.32  1 

5.36  j 

10.  iG 

5.76  1 

5.8.5 

3.96  1 

t 3.29 

3.50 

3.74 

102  1 

1 12 

9 

4.16 

4.4.3 

5.80  1 

ia86 

5.64  1 

5.  75 

3.94 

3.2S 

3.51 

3.73 

104 

122 

10 

4. 18 

1 

, 0. 10  1 

10. 54 

5.56  ; 

1 5.57 

3.90  1 

3.20 

3.49 

; 3,72 

108 

1 21 

11 

i 4.19 

4.27 

6.35  , 

9.86 

! 5.5! 

5.46 

: 3.82 

3.26 

3.50 

3.73 

104  1 

122 

12 

4.20 

! 4.28 

6.07  ; 

8-ftl 

f 6.61  1 

5.38 

3.76 

3.30 

3. 51 

3. 74 

104 

121 

13 

4.20 

1 4.31 

5.  .36 

8.  .52 

5.62  i 

5.24 

3. 72 

1 3.25 

3.50 

1 3.74 

1 103 

133 

14.... 

4.22 

4. 3<i 

1 5.  IS 

8.30 

5.  .52 

5.18 

3.66 

: 3.24  i 

3.50 

i 3.70 

103 

122 

5.40  , 

.5  62 

3 25 

18 

1 4.20 

4.49 

1 6.27 

8.49 

5.38 

5.04 

I 3.55 

1 3.25 

3.58 

3.73 

1 106  1 

4 20 

17 

' 4.38 

4.52 

4.68 

1 8.62 

5.32 

198 

3.  .50 

3.2.5 

3.58 

3. 74 

106 

1 15 

18 

1 4.24  1 

1 4. 52  i 

4.55 

1 8.54 

5.26 

4.87  1 

1 3- .50 

, 3.24  1 

3.59 

3.74 

ia5 , 

1 117 

19... 

! 4. 25 

4.54  1 

4.55 

8.23 

5. 16 

187 

3.51 

3.21 

3.64 

3.75 

104 

1 122 

20... 

1 4.36 

1 4.80 

4.  76 

7.00 

5.04 

4.  75  . 

3.49 

1 3.20 

1 3.63 

3.77 

i 111 

1 120 

21.... 

4.54 

.3.28 

4.76 

7.82 

4.98 

168  1 

1 3.48 

1 s3.20  ! 

.8.114 

3.77 

' 1 12  i 

i 117 

22. . . . 

4.36 

: 5.23  i 

4.80 

7. 79 

4.90 

160  1 

1 3.34 

, 3.20 

; 3.66 

3.81 

4.07 

1 124 

23.... 

4.  .36 

1 5.51 

5.09 

1 7.75 

4.83  1 

153  1 

1 3.37 

i .^18 

1 3.64 

3.88 

1 100  1 

1 4.21 

24.... 

4.34 

1 .5.21 

6.98 

1 7.58 

178 

144 

3.20 

I 3.20 

1 3.64  ; 

3.90 

3.92 

122 

25. 

• 4.33 

1 5.22 

Q.3C. 

7.47 

172 

138 

3.38 

3.22 

3.64  1 

3.92 

3.88 

122 

26.. 

1 4.  at  j 

4.90 

9.48 

7.38 

168 

138  ' 

' 3.  .34 

3.28  ! 

3.63 

3.94 

’ 3.92 

! 122 

27.. 

4.42 

4.82 

9.53 

7.22 

164 

4.31 

3.39 

i 3.30  , 

d.m  , 

3.91 

: 100 

126 

28 

1 4.46  1 

4.90 

9.82 

1 6.96 

180  ' 

4.27  1 

3.50 

1 3.31  1 

3.65 

3.90 

1 4. 16  1 

148 

29.... 

4.47 

30. . 

4 42  ' 

1 &44 

132 

a 65  1 

4.03  i 

31..  

4.38  ' 

12.75 

6.93 

1 1 

3.  .50 

3 -39  j 

3.90 

150 

Note.— River  frozen  two-thirds  across  November  22.  Ice  conditions  until  December  20.  los 
attained  a maximum  thickness  of  10  inches. 
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Gage 

hei^t. 

Dltt- 

charge. 

||  C.»» 
height. 

Di»' 

charge.  „ 

Oa«» 

height. 

Dit- 

charge. 

Dia- 

ebarge. 

Gage 

hc4^t. 

Dift- 

charge. 

Ftet. 

Sec.-fi. 

i!  Feet. 

S<c.-/I.  1 

Feet. 

Sec.-ft 

il 

,1  Feet. 

See.-ft. 

Feet, 

Sec-.ft. 

3.20 

5 

\ 4.40 

m 

5.  .50 

810 

'j  d70 

1,840 

8.80 

4.330 

3.30 

9 

4.50 

235  i 

5.00 

880 

1 6S0 

1,M0 

9.00 

4.(0) 

a 40 

14 

■i  4.<i0 

280 

5. 70 

955 

j 690 

2,045 

9.20 

4,870 

21 

,1  4.70 

32.5  1 

5.80 

1,030 

N 7.00 

3. 150 

9.40 

5. 150 

29 

4.80 

37S 

5.90 

1,110 

1 7.20 

2,370 

9.(0 

5.430 

a 70 

39 

; 4.90 

430  1 

dOO 

1.190 

: t-«> 

2,  .505 

9.80 

5.710  . 

ano 

52 

' 5.00 

490 

&10 

1,275 

' 7.00 

2.K2.5 

10.00 

6.000  * 

aoo 

67 

|l  5.  10 

.550 

6.20 

1,300 

, 7.80 

3,000 

n.oo 

7,470 

4.00 

85 

il  S-20 

610 

6.30 

1,450 

J aoo 

3,300 

12.00 

8,970 

4. 10 

105 

&40 

1,M5 

^ d20 

3.  .5.50 

laoo 

10, 570 

4.20 

130 

5.30 

675 

d.50 

1,&U) 

; 8.40 

3,810 

14.00 

12,220 

4.30 

im 

, 5.40 

740  ’ 

dfiO 

1,740 

' &00 

4,070 

Note.— The  above  table  ia  applicable  only  for  open -channel  conditions.  It  is  based  on  12  discharge 
measurements  made  during  190(>  and  is  well  defined  l»etween  gage  heights  4.4  feet  and  11.0  feet. 


Monthly  discharge  of  Malheur  Hirer  at  Vale,  Oreg.,for  1906, 
[Dralnag*'  area,  4, MX)  square  miles.] 


1 

Month. 

1 Discharge  in  second-feet.  j 

1 

Total  in 
1 acre-feet. 

i 

Run-off- 

' Maximum. 

1 

Miniinum. 

1 

Uewn. 

1 Sec.-ft.  Tier 
sq.  mile. 

’ Depth  in 
1 inches. 

JanuHH’ 

! 302 

115 

1 

1 174 

1 

10,700 

a036  1 

ao4 

February 

817  , 

151  ! 

311 

17,300 

.064  1 

1 .07 

March 

10.200 

258  i 

1,920 

118,000 

1 .395 

.¥> 

April 

12.800 

1.580  1 

4,550 

271,000 

1 .936  1 

1.04 

May 

2,080  1 

298  1 

802 

53.000 

. 177 

30 

J line 

1.510 

136  ' 

5S9 

35.000 

1 .121 

. 14 

July 

UiO 

49.7 

3,000 

1 .010  , 

01 

-\UgU.Ht 

17 

> 4 i 

8.6 

529 

.0018 

002 

Septernlwr 

' a5 

i 14  1 

25.7 

1,530 

1 .0053 

01 

OctolxT 

74 

37  1 

5d5 

3,110 

' .010  , 

.m 

November 

120 

1 64 

1 88.3 

5,310  ' 

.018 

.02 

December 

320 

; 78 

138 

8,4-SO  ■ 

; .028 

-W 

Thi'  yi»r 

' 12.S00 

4 1 

731 

1 527,000  1 

' 1 

, 150 

2.03 

1 

Note.— Vshifts  are  rate*!  as  follows:  Januaiy,  Noreml»er,  and  r>eoembt*r.  good;  February  to  June, 
cxoeUenl:  July,  8ept«»ml'er.  and  <»ctol»er.  fair: ‘.\ugust.  approximate. 


MIDDLE  FORK  OF  MALHEUR  RIVER  AT  RIVERSIDE,  OREO. 

Tliis  station  was  established  Januan'  24,  1906,  and  was  discon- 
tinued December  31,  1906,  on  account  of  the  expense  of  mainte- 
nance. It  was  located  one-half  mile  above  Riverside  post-oflBce, 
and  200  feet  above  the  mouth  of  South  Fork. 

Tlie  channel  is  straight;  the  banks  are  high  and  steep.  The  bed 
is  of  gravel  and  liable  to  change.  There  is  one  channel  at  all  stages. 

Discharge  measurements  were  made  from  a cable. 

A chain  gage,  which  was  read  by  J.  C.  Bloylock,  was  installed 
May  8,  1906;  length  of  chain,  15.12  feet.  Gage  heights  previous  to 
this  were  reduced  to  the  same  datum.  The  bench  mark  is  the  highest 
point  of  a rock  on  the  left  bank  near  the  cable  supports,  marked 
B.  M.;  elevation,  19.41  feet  above  the  gage  datum. 

The  following  measurement  was  made  May  9,  1906: 

Width,  86  feot;  iirra,  lot)  feet;  gage  height,  2.18  feet;  disclmrge,  495  eecond-feet. 
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Daily  gage  height,  in  feet,  of  Middle  Fork  of  Malheur  Rirer  al  Rivertide,  Oreg.,for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1.9 

6.75 

2.2 

2.2 

1.4 

0.0 

ae 

a9 

0.9 

1.2 

2 

1.9 

2.2 

2. 1 

1.4 

.6 

.6 

.9 

1. 1 

1.2 

3 

1.9 

1.6 



2.2 

2.1 

1.4 

.6 

.6 

.9 

1.1 

1.3 

4 

1.9 

1.6 

2.2 

2.2 

1.3 

.5 

.6 

.9 

1. 1 

1.2 

5 

1.9 

1.7 

2.2 

2.3 

1.2 

.5 

.6 

.9 

1.1 

1.3 

6 

1.9 

1.8 

2.2 

2.2 

1.2 

.5 

.6 

.9 

1. 1 

1.2 

1.9 

1.8 

2.2 

2.2 

l.l 

.5 

.6 

.9 

1. 1 

1.2 

8 

1.9 

1.7 

2. 1 

2. 1 

L 1 

.5 

.6 

.9 

1. 1 

1.2 

9 

1.9 

1.7 

6.35 

2.2 

2. 1 

1. 1 

.5 

.8 

.9 

1. 1 

1.2 



1.8 

1.8 

io 

6.35 

2.2 

2.1 

1. 1 

.5 

.6 

1.0 

1. 1 

1.2 

11 

2.0 

1.8 

1.9 

6.35 

2.2 

9 1 

1.0 

.5 

.6 

1.0 

1.1 

1.2 

12 

2. 1 

1.9 

1.8 

2. 1 

2.0 

1.0 

.6 

1.0 

1. 1 

1.2 

13 

1 1 

1.9 

2.2 

2.0 

1.0 

.5 

.6 

1.2 

1. 1 

1.2 

14 

2. 1 

1.8 

1.6 

2. 1 

1.9 

1.0 

.5 

.7 

1.2 

l.l 

1.1 

15 

2.1 

1.86 

2. 1 

1.9 

.9 

.5 

.8 

.9 

1. 1 

1.2 

16 

2.1 

1.9 

2. 1 

1.9 

.» 

.55 

.7 

.9 

1.1 

1.2 

it;;::;:;.;;:;;;; 

2.1 

1.7 

2.0 

1.8 

l.O 

.5 

.7 

1.0 

1.2 

1.2 

18 

2.2 

1.7 

2.6 

1.8 

l.O 

.5 

.7 

1.0 

1.2 

1.2 

19 

2.3 

1.7 





1.9 

1.7 

.9 

.5 

.7 

1.0 

1.2 

1.2 

20 

2.3 

1.8 

3.3 

1.8 

1.7 

.9 

.5 

.7 

1.0 

1.2 

1.2 

21 

2.4 

1.7 

3.  a 

1.8 

1.6 

.9 

.5 

.7 

1.0 

1.1 

1.2 

22 

2.0 

1.6 

i.8 

3.4 

1.7 

1.6 

.9 

.5 

.8 

1.0 

1.1 

1.2 

23 

1.3 

2.1 

3.4 

1.7 

1.6 

.9 

.5 

.8 

l.O 

1.4 

1.2 

24 

2.0 

l.l 

3.75 

3.0 

1.7 

1.5 

.* 

.5 

.8 

1.0 

1.5 

1.2 

25 

2.0 

1.1 

2.9 

1.7 

1.4 

.8 

.5 

.8 

l.O 

1.4 

1.3 

26 

2.0 

3.8 

2.9 

1.6 

1.4 

.8 

.5 

.8 

1.0 

1.4 

1.7 

27 

2. 1 



4.15 

2.7 

1.8 

1.6 

.8 

.5 

.8 

1.0 

1.3 

1.8 

28 

2.1 

4.2 

2.6 

2. 1 

1.5 

.8 

.6 

.9 

1.0 

1.2 

1.6 

29 

2.0 

. . .. 

4.2 

Z4 

2.5 

1.4 

.7 

.6 

.9 

1.0 

1.2 

1.5 

30 

2.0 

6.75 

2.2 

2.8 

1.5 

.7 

.6 

.9 

1.0 

1.2 

1.5 

SI 

1.9 

2.5 

.7 

.6 

.9 

1.3 







BULLY  CREEK  ABOVE  VALE,  OREG. 

This  station  was  established  January  27,  1905.  It  is  near  the  loca- 
tion of  the  original  station  on  Bully  Creek,  one-fourth  inile  below 
Warm  Springs  stage  station,  15  miles  above  Vale,  Oreg.  To  replace 
the  former  bench  mark,  which  had  been  destroyed,  a new  one  was 
established  May  6,  1906,  as  follows:  A small  shoulder  cut  in  rock  on 
upper  side  of  road  6.2  feet  upstream  from  gage;  elevation,  6.82  feet 
above  gage  datum.  The  conditions  at  this  station  and  the  bench 
marks  are  described  in  Water-Supply  Paper  No.  178,  page  137,  where 
are  given  also  references  to  publications  that  contain  data  for  previous 
years. 

Discharge  measurements  of  Bully  Creek  above  Vale,  Oreg.,  in  1906. 


Date. 

Ilydrographer.  | 

vi’j  i*u  Area  of  ! 

beignt. 

Dis- 

charge. 

January  28 

March  » 

March  27 

March  28 

March  29 

1 

n.  S.  Hall 

do ! 

do 

do 

do 

Fret.  Sq.  ft.  I 

13  6.7  1 

Ti  128 

78  176 

i 79  151 

I 79  172 

i 78  1 123 

1 68  1 115 

39  43 

' 33  35 

Feet. 
2.03 
3.98 
4.60 
4. 19 
4..W 
3.88 
3.  70 
2.00 
! 1.70 

1 

Sec.-ft. 
7.8 
579 
1,100 
826 
1,010 
704 
! 567 

52 
20 

1 

May  5 
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104  SURFACE  WATER  SUPPLY,  1906. 


Daily  gage  height,  in  feet,  of  Bully  Creek  above  Vale,  Oreg.,/or  1906. 


Day. 

Jan. 

Feb, 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct, 

Not. 

Dec 

1 

2.18 

2.18 

2.14 

5.00 

2.50 

2.18 

1.46 

1.30 

1.30 

1.30 

1.30 

l.» 

2. 

2. 18 

2.20 

2. 14 

4.20 

2.40 

Z 12 

1.50 

1.30 

1.30 

1.30 

1.30 

1..V 

3 

2. 16 

2.24 

2. 16 

4.00 

2.30 

Z12 

1.50 

1.30 

1.30 

1.30 

1.30 

I..*® 

4 

2. 15 

2.26 

2. 18 

3.78 

2.20 

214 

1.50 

1.30 

1.30 

1.30 

1.30 

1.50 

2. 12 

2.28 

2.20 

4.20 

2.00 

218 

1.50 

1.30 

1.30 

L30 

1.30 

1.52 

ft 

2. 12 

2.30 

2.20 

A.M) 

ZOO 

Z18 

1.50 

1.30 

1.30 

1.30 

1.30 

• 1.52 

7 

2.12 

2.2»i 

2.30 

4.30 

1.90 

Z18 

ZOO 

1.30 

1.30 

1.30 

1.32 

1.52 

8 

2.14 

2.20 

2.36 

4.00 

1.90 

ZIO 

1.80, 

1.30 

1.30 

1.30 

1.32 

1..14 

9 

2.14 

ZIO 

Z6.5 

4.30 

1.80 

200 

1.70 

1.30 

1.30 

1.30 

1.34 

l.M 

10 

2.16 

2.  OS 

2.80 

3.80 

1. 76 

1.00 

i.eo 

1.30 

1.30 

1.30 

1.34 

1 56 

11 

2.16 

2.00 

2.<0 

3.60 

ZIO 

1.80 

1.62 

1.30 

1.30 

1.30 

l.»> 

1.54 

12 

2. 16 

2.00 

ZllO 

3.50 

Z18 

1.84 

1.50 

1.30 

1.30 

1.30 

1.40 

l.« 

13 

2.16 

2.00 

2.00 

3.30 

Z18 

1.80 

1.44 

1.30 

1.30 

1.30 

1.44 

1.54 

14 

Zl& 

2.  OH 

2.  .'^8 

3.30 

ZIO 

1.70 

1.40 

1.30 

1.30 

1.30 

1.46 

1.54 

2.M 

2.10 

2. 54 

3.20 

ZOO 

l.CO 

1.40 

1.30 

1.30 

1.30 

1.46 

1.54 

16 

2.14 

2.10 

ZAO 

3.20 

ZOO 

1.64 

1.40 

1.30 

1.30 

1.30 

1.48 

1.S2 

17 

2. 12 

2.10 

2.40 

3. 10 

1.90 

l.TO 

1.40 

1.30 

1.30 

1.30 

1.48 

1.52 

18 

2.12 

2. 10 

2.40 

3. 10 

1.90 

1.70 

1.40 

1.30 

1.30 

1.30 

1.48 

l.M 

19 

2. 10 

2.10 

2..M) 

3.00 

1.80 

1.70 

1.40 

1.30 

1.30 

1.30 

1.50 

LM 

20 

2.08 

2.10 

2.50 

3.00 

1.80 

1.68 

1.40 

1.30 

1.30 

1.30 

1.50 

1.M 

21 

2.06 

2.10 

2.54 

3.00 

1.80 

1.68 

1.40 

1.30 

1.30 

1.30 

1.50 

L56 

22 

2.  os 

2.10 

2.80 

3.00 

1.78 

1.66 

1.40 

1.^ 

1.30 

1.30 

1.50 

L56 

23 

2.08 

2.10 

3.00 

2.80 

1.78 

1.64 

1.40 

1.30 

1.30 

1.30 

1.50 

1.56 

24 

2. 10 

2.10 

4.30 

2.  SO 

1.74 

1.64 

1.38 

1.30 

1.30 

1.30 

1.50 

1.55 

25 

2.10 

2.10 

4. 10 

2.80 

1.74 

1.60 

1.36 

1.30 

1.30 

1.30 

1.50 

L56 

26 

2. 10 

2.10 

4.10 

2.60 

1.72 

1.60 

1.34 

1.30 

1.30 

1.30 

1.50 

LS6 

27 

2. 10 

2.12 

4.50 

2.00 

1.72 

1.58 

1.30 

1.30 

1.30 

1.30 

1.50 

28 

2.12 

2.10 

4.30 

2.60 

1.72 

1.58 

1.30 

1.30 

1.30 

1.30 

1.50 

l.» 

29 

2. 12 

4.30 

2.60 

1.80 

1.56 

1.30 

1.30 

1.30 

1.30 

1.50 

1.56 

30 

2.14 



4.90 

2.50 

?.20 

1.50 

1.30 

1.30 

1.30 

1.30 

l.W 

l.M 

31 

2. 10 

6. 10 

Z20 

1.30 

1.30 

1.52 





NoTE.—Croek  was  froren  I)*«ceniber  12  to  31;  dischargee  not  corroctod. 


Rating  tabUs /or  Bully  Creek  above  Vale,  Oreg. 

JANUARY  1 TO  MARCH  31,  190ft.o 


Clage 

height. 

Dis- 

charge. 

Gage 

height. 

Dis- 

charge. 

1 Ga^ 

1 heimt. 

Dis- 

charge. 

Ga^ 

height. 

Di.s- 

charge. 

Gage 

height. 

Dis- 

charge. 

Feft. 

Sec.-fl. 

1 Feet. 

Sec.-ft 

1 Feel. 

Sec. -ft. 

Fed. 

Sre.-ft. 

Feet. 

Sec.-ft. 

1.60 

0.0 

Z40 

42 

; Z20 

238 

4.00 

620 

4.80 

1.196 

1.70 

.3 

2.50 

56 

3.30 

274 

4.10 

680 

4.90 

1,275 

1.80 

2 

2.60 

74 

: 3.40 

313 

4.20 

7A5 

5.00 

1,360 

1.90 

8 

2.  70 

3..% 

355 

4.30 

815 

5.20 

1,540 

ZOO 

11 

1 Z80 

120 

aeo 

400 

4.40 

885 

&40 

1,750 

Z 10 

17 

I 2.W 

146 

a 70 

450  1 

4.50 

960 

5.60 

1,980 

Z20 

24 

3.00 

174 

1 aso 

505  1 

4.60 

1,035 

5.80 

2,230 

2.30 

32 

3. 10 

1 

3.90 

560 

4.  70 

1,115 

6.00 

2,500 

APRIL  1 TO  DECEMBER  31, 1906.» 


1.30 

3 

ZOO 

50 

Z70 

190 

a 40 

42$ 

4.20 

845 

1.40 

4 

2. 10 

65 

2.80 

215 

3.50 

470 

4.40 

975 

1.50 

7 

2.20 

80 

Z90 

245 

a60 

$1$ 

4.60 

1,110 

1.60 

12 

2.30 

100 

3.00 

275 

3.70 

SOS 

4.80 

1,250 

1.70 

19 

2.40 

120 

3. 10 

310 

aso 

SIS 

5.00 

1,400 

1.80 

28 

2.50 

140 

3.20 

345 

3.90 

670 

1.90 

38  1 

Z60 

165 

3.30 

385 

4.00 

725 

a This  tabk>  (s  applicable  only  for  opon-channcl  oonditlone.  It  Is  based  on  diechargo  meaeuremeots 
mad«'  during  and  is  not  well  derlne<t. 

b lliis  taldc  is  applicable  only  (or  open-channel  conditions.  It  Is  based  on  4 discharge  inoasureiiMOU 
made  during  1006  and  is  (airly  well  defined. 
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Monthly  di$charge  of  Bully  Creek  above  Vale,  Greg.,  for  2906, 


[Dralruge  area^  6tV)  square  milea  ] 


Diaebargo  In  socond-feet. 

Kim-ofl. 

Total  in 
acre-fwl. 

Month-  1 

[ 

Maximum.  1 

Minimum.  ' 

Mean. 

perl 
1 »q.  mile,  j 

Depth  in 
Inches. 

January J 

23  ' 

15 

' 1H.9 

i.JfiO 

1 

0.029 

0.03 

Tehmary 

32 

11  1 

19.2 

l.OTO 

.aio 

.03 

March : 

2.tM0 

1 20 

324 

19.900 

.57 

April 

1,400 

140  , 

473.0 

2S.100 

.im 

.81 

M»y 

m 

21 

50.0 

3.110 

.078 

.m 

Jims 

n 

7 

33.7 

2.010 

.052 

.00 

July - 

50  ' 

3 

7,ei 

4fiH 

.012 

.01 

Atjgnst 

3 , 

3 

3-0 

-004*i 

.01 

SeptemU-r ' 

;i 

3 < 

3.0 

179 

.0046 

.01 

October 

^ i 

3 

3.0 

IM 

.01 

Ntweraber ' 

3 

1 S.23 

311 

: .no«o 

.01 

D«3eml>©r ..| 

in 

R.94  , 

^ 550 

.014 

.03 

The  year 

2.040 

3 

T9.  2 

57,200 

. 122  1 

1 1.68 

Note.— Values  are  rated  as  follows:  January  to  March  and  July  to  December,  approximate;  April 
to  June,  good. 


BULLY  CREEK  AT  VALE,  OREO. 

This  station  was  discontinued  as  a permanent  gaging  station  on 
December  31,  1905.  Tlie  conditions  and  the  bench  marks  are 
described  in  Water-Supply  Paper  No.  178,  page  140,  where  are  given 
also  references  to  publications  that  contain  data  for  previous  years. 
A number  of  measurements  were  made  during  1906,  as  follows; 


Ducharge  iruaturemerUi  of  Bully  Creek  at  Vale,  Oreg.,  in  1906. 


Date. 

Width. 

; Area  of 
i section. 

If 

Dis- 

charge. 

j Date.  1 

Widtb.i 

1 

Area  of 
section. 

0»m  1 
bef^t.  ^ 

1 Dl>- 
; charge. 

January  29 j 

February  15.. . 
March  3 | 

Feet. 
15  1 

Sq.ft. 

a? 

&3 

10 

Feet. 

3.22 

aao 
3.36  1 

1 

1 1 

Sec.-ft. 

as 

II 

16 

1 

March  24. 

November  28a.. 

46 

Sq.ft. 

97 

Feet. 

as2 

8ec.~ft. 

435 

3 

A Estimated  at  low  water;  frozen. 


WILLOW  CREEK  NEAR  MALHEUR,  OREO. 

This  station  was  established  November  4,  1904,  and  was  discon- 
tinued August  15,  1906.  It  is  located  at  Beer’s  ranch,  about  5 miles 
from  Malheur,  on  the  road  to  Huntington,  Oreg.  The  conditions  at 
the  station  and  the  bench  marks  are  described  in  Water-Supply  Paper 
No.  178,  page  141,  where  are  given  also  references  to  publications  that 
contain  data  for  previous  years. 

The  following  measurement  was  made  April  5,  1906: 

Width,  36  feet;  area,  79  square  feet;  gage  height,  4.75  feet;  discharge,  356  second- 
feet. 
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106  SUBFACE  WATEB  SUPPLY,  1906. 

Daily  gage  height,  in  feet,  of  Willow  Creek  near  Malheur,  Oreg.,/or  1906. 


Dsy. 

Mar.  Apr. 

May. 

June. 

July. 

Aug.  , 

! 

Day. 

Mar. 

Apr. 

May. 

June. 

July.  |Ai«. 

5.0 

1.9 

LO 

LO 

a2  ' 

17 

29 

as 

L5 

2 

4.0 

1.9 

1.3 

LO 

18 

29 

.8 

L2S 

I 

3 

3.9 

l.H 

1.8 

LO 

19 

27 

.8 

LO 

4 

5.0 

1.5 

L7 

.2 

20 

28 

L3 

.9 

di  L.  . 

5. 1 

1.3 

1.7 

.2 

21 

27 

L4 

.95 

.4  ...... 

6,  

5. 1 

1.3 

1.  K 

.2 

22 

26 

L 4 

.5 

. 4 

7 

.S.  1 

1.2 

L9 

.7 

.2 

23 

L3 

26 

L8 

.6 

. 4 1 

i: 

17 

1.2 

1.9 

.7 

.2 

24 

28 

25 

L8 

.5 

1 

9 

4.3 

1.  2 

1.9 

.2  ! 

25 

25 

25 

1.9 

.5 

......j... 

10 

4.0 

1.2 

1.3 

.2 

26 

25 

25 

L9 

.8 

' 

u 

3.7 

1.0 

1.  4 

.(•5 

27 

20 

25 

1.9 

.9 

12 

3.3 

1.0 

.('A 

2X 

ao 

2 4 

L9 

.9 

IjI 

13 

ao 

l.O 

.(>5 

.2 

29 

25 

23 

L9 

.8 

.1  ■ 

14 

2.9 

.9 

1.3 

. 8 

, 2 

30 

4. 1 

2 1 

L9 

LO 

1 

15. 

2.9 

. 9 

1.3 

31 

4.  7 

L9 

15 

29 

.9 

L3 

..■iS 

I'l'l 



Rating  table  for  Willow  Creek  near  Malheur,  Oreg.,for  1906. 


bcignt 

Dis- 

charge. 

Oa» 

height 

Pis-  ! 
charge. 

Gage 

height 

Dis- 

chaige.  1 

Gage 

height 

Dl.- 

charge. 

Gage 

hei^t 

Di»-  1 
charge.  ' 

Feet. 

Feel. 

Sec.-/t. 

Feet. 

Sec.-ft.  1 

heet. 

Set.-ft. 

Feet. 

Stc.-fl. 

a20 

0 

L 10 

16 

200 

200 

. iS 

280 

235  1 

.30 

.5 

L20 

30 

210 

71  1 

200 

147 

290 

247 

.40 

1.2 

1.30 

24  ' 

220 

78  : 

210 

157 

4l00 

2S9 

.50 

22 

L40 

39 

3.30 

86  I 

220 

167 

4.30 

283  . 

.60 

25 

1.50 

34 

£40 

94  1 

230 

178 

440 

3oe  1 

.70 

AO 

LGO 

39 

250 

102  1 

240 

189 

4.00 

335  1 

.80 

7.0 

1.70 

45 

260 

110  1 

250 

200 

4.80 

361  i 

.90 

9.5 

L80 

51 

2.70 

119  : 

2G0 

211 

AOO 

388  i 

1.00 

12  5 1 

1.90 

57j 

280 

128 

3.70 

223 

Noti.— The  above  tabic  U applicable  only  for  opon«chaiinel  oondltiona.  It  it  baaed  on  diacharge  meat- 
urementt  made  during  1905-6  and  is  fairly  well  defined  below  gage  height  2 feet. 


Monthly  dxMcharge  of  Wiilow  Cretk  near  MaXkeur^  Oreg.^far  2906. 

[Drainage  area,  250  square  jnUea.] 


Discharge  In  scoond-feat. 

Run-off. 

Month. 

Maxinnim.  Minimum.  ' Mean. 

acre-feet. 

1 

1 Sec.-ft.  per  Depth  in 
1 sq.  mUB.  1 Indva. 

March  2i-.11 

April 

May 

June 

July 

August  1-H 

The  f>erio*l. 


34K  24  175  , 

41X2  71  I 19tt  I 

57  7 ' 32.2  , 

57  2.2  26l5  I 

IZ  5 0 a 90  I 

0 0 0 I 


3,i»  a 876 1 as 

11,700  1 .757  . 84 

1.080  .124  I .14 

1,580  ! .102* 

240  I .015  i 

»l 0| 


18.600 


Note.— Values  an*  rated  as  good. 


WILLOW  CREEK  NEAR  DELL,  OREO. 

This  station  was  establislied  May  12,  1904,  and  was  discontinued 
July  16,  1006,  on  account  of  unfavorable  conditions.  It  is  located  at 
a bridge  at  Cole’s  ranch  near  Dell,  Oreg.,  28  miles  above  Yale.  The 
conditions  at  the  station  and  the  bench  marks  are  described  in  Water- 
Supply  Paper  No.  178,  page  14.3,  where  are  given  also  references  to 
publications  that  contain  data  for  previous  years. 
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Ditcharge  meaturemenU  of  Willow  Creek  ruar  Dell,  Oreg.,  tn  1906. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Gage 

hel^t. 

Dis- 

charge. 

R.  8.  Hall 

FffL 

a? 

03 

02 

5-f 

45 

40 

Sq.ft. 

173 

132 

91 

57 

24 

Feet. 
2.00 
5^80 
5.00 
4.53 
4. 17 
3. 11 

Sec.-ft. 

10 

371 

261 

175 

106 

36 

March  27 

March  27 

March  28 

olfeasurrd  by  wading. 


Daily  gage  height,  in  feel,  of  Willou’  Creek  new  Dell,  Oreg.,  for  1906. 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June, 

.„Uy. 

Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

1 

£2 

2 75 

a 4 

a 4 

27 

17 

45 

2 0 

X 1 

2 5 

2 

2.2 

6L5 

a 4 

26 

27 

IS.  . 

2 1 

4 4 

2 6 

26 

3 

2.3 

5l7.*> 

as 

40 

2 75 

19 •' 

29 

4 4 

2 75 

4 

2.3 

&0 

as 

40 

25 

2 1 

4 4 

2 6 

KTM 

s 

Z 1 

& 4 

a 1 

27 

26 

21 

2 1 

20 

4 5 

2J) 

2. 0 

e 

Z1 

& 1 

ao 

27 

26 

22 

2 15 

26 

i6 

20 

29 

7 

22 

6.0 

29 

26 

26 

21 

22 

2 1 

4 4 

26 

28 

8 

26 

ai 

a i 

25 

25 

24 

22 

&8 

4 5 

2 7 

2 6 

8 

28 

6.0 

ao 

26 

2 6 

25 

22 

2 6 

4 5 

40 

25 

10 

27 

5.9 

a2 

26 

25 

26 

21 

22 

40 

4 1 

2 1 

11 

25 

5.6 

4.0 

27 

2 6 

27 

22 

2 15 

42 

4 0 

28 

12 

26 

&4 

4.2 

25 

26 

28 

2 1 

26 

4 0 

4 1 

28 

13 

2 4 

&5 

4.2 

24 

26 

29 

20 

26 

2 7.5 

14 

2 1 

& 4 

4.2 

23 

25 

25 

,2  5 

15 

2 4 

& 1 

ao 

22 

26 

31 

2 8 

2 7 

16 

ao 

46 

ao 

215 

25 

Rating  table  for  Willow  Creek  near  Dell,  Oreg.,  for  1906. 


Ga» 

height. 

Dis- 

charge. 

Gage 

hei^t. 

Dis- 

charge. 

Gage 

hei^t. 

Dis- 

charge. 

Ga^ 

height. 

Dis- 

charge. 

Gage 

height. 

Dis- 

charge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet, 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

210 

7 

2.90 

h ! 

3. 70 

79 

4.50 

136 

5.00 

345 

2 20 

9 

3.00 

37 

3 80 

87 

460 

168 

5.80 

395 

230 

11 

3. 10 

42 

3.90 

95 

4 70 

181 

6 00 

445 

2.40 

14 

3.20 

47 

400 

104 

480 

195 

6.20 

500 

250 

17 

3.30 

53 

4 10 

113 

4 90 

210 

6.40 

560 

i.m 

20 

3.40 

50 

420 

123 

5 00 

225 

6.60 

620 

2.70 

24 

3 50 

05 

430 

133 

5 20 

260 

6.80 

680 

280 

28 

3 . GO 

72 

4 40 

144 

5.  40 

300 

Note. — The  above  table  is  applicable  only  for  open-channel  condltiona.  It  U based  on  6 dischaige 
measurements  made  during  1900,  and  is  fairly  well  deflned. 

MonUdy  ditcharge  of  Willow  Creek  luw  Dell,  Oreg.,  for  1906. 

[Dmina^  aif-n,  455  square  miles.] 


j Discharge  In  second-feet-  | 

' 1 

1 Total  in  . 
acre-feet.  1 

Run-olT. 

Month. 

Maximum 

Minimum. 

Mean.  ] 

Sec.-ft.  per 
sq.  mile. 

Depth  in 
tnehos. 

9 

7 

& 12 

! 

0.018 

0. 01 

OHO 

7 

122 

1 7,500 

.208 

.31 

April 

6»V. 

65 

279 

1 16.  <100 

.013 

.68 

uSty ; 

123 

20 

64.5 

i 3.970 

.142 

.10 

104 

17  1 

52.0 

1 3,090 

.114 

.13 

July  1-18 

20 

17  1 

19.6 

' 700 

.(M3 

.03 



32,000 

1 

i : 

Note.— Values  aie  rated  as  fair. 
8078— IBB  214—07— 
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POWDER  UrVER  AT  SALISBURY,  OREO.® 

This  station  was  established  December  20,  1003.  It  is  located 
10  miles  above  Baker  City,  Oreg.,  and  one-fourth  mile  below  Salis- 
bury, a station  on  the  Sumpter  Valley  Railway.  The  station  is 
above  all  important  diversions  and  above  the  point  where  the  river 
enters  the  valley  which  surrounds  Baker  Cit}'.  The  conditions  at 
tliis  station  and  the  bench  marks  are  described  in  Water-Supplv 
Paper  No.  178,  page  148,  where  are  given  also  references  to  publica- 
tions that  contain  data  for  previous  years. 

DiMcharge  meoMuremenU  of  Powder  River  at  Salithury^  Ore^.f  in  1906. 


Date. 

1 Ilydrographer. 

Width. 

Area  of  ; 
section.  : 

Gage, 
hei^t.  1 

Dt»- 

cbaige. 

Mttrrh  9 « 

U,  8.  Hall 1 

1 Feet. 
27 

24  1 

Feet. 

2.2S 

See.-0. 

45 

March  9o 

do ! 

24 

23 

2.28 

« 

April  H ' 

do ! 

40 

88 

3.80 

as 

April  23 1 

1 do 

43 

119 

4.56 

655 

May  H j 

1 do i 

40 

7» 

3.60 

331 

June  12 1 

1 do 1 

41 

74 

3.42 

fsr 

November  .10  .1 

Stevens  and  McOlashan ^ 

35 

1 33 

2.38 

35 

a Slush  ice  running. 

b loe  measurement ; 15  feet  of  open  channel. 


Daily  gage  Aeig/tl,  in  Jetty  of  Powder  River  at  Salisbury,  Oreg.,  for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

Hay, 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.1 

2.05 

2. 15 

4.06 

4. 15 

3.35 

2.65 

2.0 

1.8 

1.81 

1.95 

15 

2 

2.1 

2.05 

2.15 

4.2 

4.05 

3.25 

2.55 

2.05 

1. 75 

1.75 

2.0 

135 

3 

2.W 

2.1 

2.15 

3.56 

4. 15 

3.3 

2.6 

1.85 

1. 75 

1.7 

2. 1 

135 

4 

2.05 

2.1 

2.15 

3,(i6 

4.25 

3.4 

2.46 

1.85 

1.75 

1. 75 

2. 15 

145 

5 

2.05 

2.1 

2.16 

4.3 

4. 15 

3-5 

2.4 

1.8 

1.75 

1.8 

2. 25 

145 

6 

2.M 

2.15 

2. 16 

4.95 

3.75 

3.5 

2.35 

1.9 

1.7 

1.75 

125 

145 

7 

2.05. 

2.15 

2.15 

5 0 

4.05 

3.4 

2.35 

1.85 

1.75 

1.8 

2.2 

15 

8 

2.05 

2.I.S 

2.2 

4.5 

4.05 

3.4 

^35 

1.9 

1.75 

1.8 

2.3 

15 

9 

2.1 

2,2 

2.2 

4.25 

4.05 

3.3 

2.3 

1.85 

1.8 

1.7 

2.25 

145 

10 

2.1 

2.2 

2.25 

4.1 

3.85 

3.4 

2.25 

1.8 

1.7 

1.75 

2.2 

145 

11 

2.1 

2.2 

2.15 

4.2 

3.7 

3.35 

2.25 

1.85 

1.8 

1. 75 

125 

IK 

12 

2.1 

2.2 

2.1 

3 95 

3 7 

3.45 

2.25 

1.85 

1.85 

1.75 

135 

Z4^ 

13 

2.1 

2.2 

2.1 

3.9 

3.65 

3.4 

2.3 

1.75 

1.75 

1.8 

1.^5 

1« 

14 

2.05 

2.25 

2.2 

4.05 

3.56 

3.35 

2.25 

1.7 

1.8 

1.7S 

125 

IK 

15 

2.05 

2.25 

2.25 

4.15 

3.35 

3.25 

2.3 

1.75 

1.75 

1.75 

115 

15 

16 

2.05 

2.3 

2.25 

4 25 

3 4 

3.35 

2.25 

1.7 

1.75 

1.85 

105 

2 65 

17 

2.0 

2.35 

2.2 

4.06 

3. 15 

3.35 

2.2 

1.65 

1.75 

1.85 

105 

165 

18 

2.0 

2.35 

2.25 

4. 15 

3.05 

3.25 

2.1 

1.65 

1.75 

1.8 

2.  OS 

1« 

19 

2.1 

2.35 

2.35 

3.95 

3.05 

3.25 

2.1 

1.66 

1.75 

L7 

1.95 

145 

20 

2. 15 

2.  4 

2.45 

4.05 

3. 15 

3.05 

2.05 

1.75 

1.75 

1.8 

13 

2. 

2.15 

2.45 

2.4 

4.05 

3. 15 

3. 15 

2.1 

1.8 

1.7 

1.8 

115 

2 35 

22 

2.15 

2.45 

2.45 

4.7 

3. 15 

3. 1 

2.05 

1.75 

1.75 

1.8 

125 

145 

23 

2.1 

2.45 

2.45 

4.55 

3. 15 

3.05 

2. 1 

1.85 

1.75 

1.8 

13 

145 

24 

2.1 

2.4 

2.65 

4.45 

3.05 

2.95 

2.05 

1.85 

1.75 

1.9 

2.4 

15 

25 

2.1 

2.25 

3.0 

4.25 

3.05 

3.1 

2.0 

1.75 

1.7 

1.95 

2.3 

16 

26 

2.1 

2.2 

3.15 

4.1 

3.15 

3. 15 

2.05 

1.75 

l.TSj 

1.95 

13 

165 

27 

2.1 

2.1 

3.5 

3.6 

3.1 

3.05 

2-05 

1.7 

1.75 

1.95 

13 

165 

28 

2. 15 

2.15 

3.5 

3.  .55 

3.2.5 

2.95 

2.05 

1.8 

1.8 

1.9 

2 25 

155 

29 

2. 15 

3 6 

3.4.5 

3. 15 

2,85 

2.0 

1.  75 

1.8 

1.9 

13 

145 

30 

2. 1 

4.2 

3.96 

3. 15 

2.7 

1.9 

1.75 

1.7 

1.85 

1 4 

145 

31 

2. 1 

4..W 

3.25 

1.9 

1.76 

1.85 

1 4 





Note.— The  river  was  frozen  January  I to  al>out  Felmiary  24  and  Novemlier  19  to  December  31, 
The  gage  heights  of  this  stream  vary  somewhat  during  the  day  on  account  of  placer  mining  upstream. 

o Formerly  known  as  Powder  River  near  Baker  City. 
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Rating  tables  for  Powder  River  at  Salisbury,  Oreg. 

OPEN-CHANNEL  CONDITIONS,  1906.a 


Dis- 

charge. 

Gage 

hei^t. 

Dis- 

charge. 

1 Gage 

1 height. 

Dis-  1 Gage 
cbaige.  height. 

Dis- 

charge. 

Gage 

height. 

Dis- 

charge. 

* Feet. 

Sec.-ft. 

Feel. 

, Feet. 

Sec~ft.  1'  Feet. 

8ec.~ft. 

Feel. 

Sec.-it. 

1.60 

4 

2» 

1 2.80 

120  : 3. 40 

Mi 

4.00 

1.70 

7 

230 

48 

2.90 

140  ;|  3.60 

299 

4.20 

537 

1.80 

11 

2.40 

60 

3.00 

161  1 3.60 

333 

4.40 

605 

1 1.90 

16 

2.50 

72 

3. 10 

184  ! 3.70 

367 

4.  GO 

073 

’ 2.00 

22 

2.60 

86 

3.20 

209  1 3.80 

401 

4.80 

741 

1 210 

i 

30 

2. 70 

102 

3.30 

1 

237  1 3. 90 

, 

435 

5.00 

810 

a This  table  is  &pplioal>)i‘  only  for  onen^hano^^l  conditions.  It  is  based  on  discharge  measureinenta 
made  during  1903-11)00.  and  is  well  denned  between  gage  heights  1.7  feet  and  4.6  feet. 


ICE  CONDITIONS,  1906.6 


1.95 

9 

ll  2.10 

15 

2.30 

23 

2.50 

32 

2.00 

11 

1;  2.20 

19 

2.  40 

27 

2.60 

37 

b This  table  is  applicable  only  for  ice  conditions.  It  is  based  on  3 discharge  measurements  made  at 
times  of  Ice  obstruction  during  1904-1900,  and  is  not  well  defined. 


Monthly  (lischaryr  of  Powder  River  at  Salisbury,  Oreg.,  for  1906. 


[Drainage  arcs,  275  square  miles.] 


r»ischarge  in  second-feet. 


Month. 

Maximum. 

1 

Minimum. 

Mean. 

acre-feet. 

Sec.-ft.per 
sq.  mile. 

Depth  in 
inches. 

January 

17  ! 

11 

14.5 

892 

0.053 

0.Q6 

February • 

43  i 

13 

23.1 

1,280 

.084 

■9 

March 1 

G56 

30 

114 

7.010 

.415  i 

.« 

April ! 

May 1 

283 

513 

1.87  ; 

2.09 

554 

1?2 

312 

19,200 

1.13 

1.30 

Juno 1 

299  1 

222 

.90 

July 1 

W 1 

16 

41.8 

2,570 

• 1A2 

.18 

August : 

26 

5 

11.1 

G82 

.05 

September 1 

13  i 

7 

9.2 

547  1 

.04 

October j 

19  < 

7 

11.6 

713  i 

.042 

.06 

November 1 

M : 

9 

30.5 

1,810 

.111 

. 12 

December 

1 ^ ' 

31.7 

1,950  1 

.115 

.13 

The  year ! 

810 

1 6 : 

1 i 

80,400  1 

; -404  1 

1 5.49 

Run-ofT. 


Note.— Values  are  rat<*d  as  follows:  January,  Febraary,  November,  and  iX-ocinlK’T,  fair:  March  to 
October,  good. 


GRANDE  RONDE  RIVER  AT  HILGARD,  OUEG. 


This  station  was  established  November  6,  1903.  It  is  located  at 
the  county  highway  bridge  one-half  mile  below  the  Oregon  Railroad 
and  Navigation  Company  station  at  Hilgard,  Oreg.  It  is  ju.st  below 
the  mouth  of  Five  Points  Creek,  which  is  the  first  important  trib- 
utary above  Grande  Ronde  Valley.  There  are  two  dams  about  20 
niiles  upstream,  used  to  flood  the  river  during  the  log-driving  season. 
The  conditions  at  the  station  and  the  bench  marks  are  described  in 
Water-vSupply  Paper  No.  178,  page  150,  where  are  given  also  refer- 
ences to  publications  that  contain  data  for  previous  years. 

Gage  heights  ohseiwed  during  1906  are  of  no  value  as  an  index  of 
discharge,  on  account  of  obstruction  and  backwater  from  log  jams. 
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DxMcharge  mtaauremenit  of  Grande  Ronnie  River  at  flilgard,  Oreg.^  in  1906. 


Date. 

IIydr*.gr«pht«r.  i 

i width.] 

' A rra  of 
1 sretion. 

r.»ge 
height.  ' 

! Di.- 
' charge. 

U.  8.  ITall ' 

i Feet.  \ 
' I0K.5 

. Sff.A 
371 

Feet. 

5.  IS 

I See.-fi. 

1 102 

' 378 

70 

3W  1 

0.74 

'6e7 

1 70 

243  1 

3.74 

& 

Ib’ccmt'er  4b.. 

fitovens  and  Metilashan j 

i " i 

1 lai 

1 

tB 

0 BftCkwaUr  from  Ujg  Jam.  ^ Ice  meafluromeois. 


GRANDE  RONDE  RIVER  AT  ELGIN,  OREG. 

This  station  was  established  November  20,  1903.  It  is  located  at 
the  lower  end  of  the  Grande  Ronde  Valley  at  the  county  bridge  on 
the  road  from  Elgin  to  Wallowa,  Oreg.,  and  is  one-fourth  mile  east 
of  the  railroad  station.  The  conditions  at  this  station  and  the  bench 
marks  are  described  in  Water-Supply  Paper  No.  178,  page  153, 
where  are  given  also  references  to  publications  that  contain  data  for 
previous  years. 

Discharge  miaturements  of  Grande  Ronde  River  at  Elgin,  Oreg.,  in  1906. 


Pate. 

TTydntgrapber. 

1 width. 

1 Area  of  ' 
; section.  , 

‘ (rage  I 

, height.  1 

1 Di»- 
^ char^ 

Mny  18 ' 

June  29 ' 

December  10<»  .i 

R.  8.  Hall 

t do 

Stevens  and  MeGlasban 

fen.  i 

« 

M 

1 90  1 

1 Sq.ft. 
367  : 

> .334 

j 310 

feel.  1 
1 3.34 

1 2.S3 

2.30  1 

Sec,^ 

1.(00 

m 

3» 

« Narrtiw  strip  of  Ice  on  oach  bank. 


Daily  gage  height,  in  feet,  of  Grande  Ronde  River  at  Elgin,  Oreg.,  for  1906. 


Day. 

Jnii. 

Feb. 

Mar. 

Apr.  May. 

June. 

July. 

Aug. 

Sopt. 

Oct. 

Nor. 

P«. 

1.9 

2.0 

2.55 

5.  45  ' 4. 2 

5.75 

3.0 

1.55 

1.5 

1.7 

2 

1.8.1 

1.9 

2.5 

5.4  4.2 

,6.75 

2.6 

1.55 

1,5 

1.7 

1.S5 

Z0.6 

»3. 

1.9 

1.95 

2V. 

5.2  4.2 

5.8 

2.6 

1.5 

1.5 

1.7 

1.S5 

2.0 

4 

1.96 

1.96 

2.46 

.6.0  4.15 

5. 75 

2.6 

1.55 

1.5 

1.9 

ZO 

1.9 

2.46 

5.7 

2.5 

1.55 

1.5 

1.7 

C 

1.9 

1.96 

2.4 

4.7  .1.96 

5.6 

2.5 

1.55 

1.5 

1.7 

2.0 

Z05 

7 

1.9 

2.0 

2.46 

4.75  3.96 

5.5 

2.  4.6 

1.55 

1.7 

2.0 

8 

1.9 

1.96 

2.9 

4.9  3.8 

5.46 

2.35 

1.55 

1.5 

1.7 

2.05 

Z2 

9 

1.85 

1.9 

3.1 

6.0  3.75 

5.3 

2.6 

1.5 

1.5 

1.7 

zoa 

Z2 

10 

1.9 

1.9 

3.46 

5.  1 . 3. 7 

5.1 

2.3.6 

1,5 

1..5 

1.7 

Z05 

Z3S 

11.. 

1.9 

3.5 

.6.0  3.75 

4.9 

1.5 

1.5 

1.7 

? S 

12 

3.0 

i.9 

3. 21 

4.85  3.7 

4.3 

12. 1 

1.56 

I..M 

1.7 

13 

1.9 

1.9 

2.9 

4.7  3.7 

4.5 

2.0 

1.5 

1.6 

1.7^ 

2.(K> 

i*i 

H 

i.o:. 

l.ftl 

2. 96 

4.5  3.6 

4.3 

ZO 

1.6 

1.65 

1. 75 

2.2 

Z25 

16 

1.06 

2.0 

2.  .6 

4.  7 3.  8 

4.2 

1.9 

1.5 

1.7 

2.5 

16. 

2.0 

2.96 

2.0 

4.5  3.0 

4.2 

1.9 

1.5 

1.7 

1.75 

2.6 

Z1 

17 

2.0 

2.2 

2.5 

4. 5 .1. 6 

4 2 

1.85 

1.6 

1.75 

1.8 

2.6 

18 

3.0 

2. 

2.  46 

4. 5 3.  45 

4 05 

1.8.6 

1.5 

1.8 

1.8 

2.  ,5 

Z15 

in 

I.9.1 

2.(1 

2.46 

4.5  3.2 

3.85 

1.8 

i.5 

1.8 

1.8 

2.35 

z» 

20 

l.ftj 

2.S6 

2.46 

4.5  3.15 

.1.75 

1.5 

1.8 

1 75 

2.3 

Z7 

21 

1.0 

2.8 

2.4 

4.6  3.0 

a« 

1 7 

1.5 

1.8 

1.8 

HI 

Z1 

22 

l.!« 

2.8 

2.6 

4,7  3.0 

.3.5 

1.65 

1.5 

1.7.6 

1.8 

zo 

Z1 

23 

I.O’I 

3 7.6 

2.8 

4.9  3.0 

3.3 

1.66 

1.5 

1.75 

1.8 

2.  2 

Z3 

24 

2.0 

2.(t1 

3.8 

4,8  3.0 

.1.25 

1.05 

1.5 

1.7 

1.8 

Z1 

145 

26 

2. 1 

2.r>5 

4.2 

4.  7.6  3. 0 

3.2 

1.65 

1.5 

1.7 

1.8 

2.1 

19 

26 

2. 6 

4.5 

4.6  3.0 

3.1 

1.5 

1.7 

1.8 

*>  1 

27 

2.2 

2 7 

4.8 

4.5  2.9 

3.0 

1.65 

1.5 

1.7 

Zl 

14 

28 

2. 1 

2.G5 

4.0 

2.9 

3. 1 

1.65 

1.6 

1.7 

1.8 

Z 1 

135 

20  

2.0 

4. 36  X 3 

3.0 

1.6 

1.5 

1.75 

1.8 

1.95 

4 0 

30  

2.0 

5. 1 

4. 1 4.  i5 

2.9 

1.6 

1.5 

1.75 

ZO 

.11 

1.96 

5,4.1 

4. 7 

1.6 

1.5 

1.8 

17 

Note.— There  was  some  ico  obstruction  during  Novemljcr  and  December. 
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Rating  table  for  Grande  Rorule  River  at  Elgin,  Oreg.,for  1906. 


Qmb 

height. 

Dis- 

charge. 

G>«e 

height 

Dis-  1 
charge.  I 

height 

Dis- 

charge. 

Dis- 

charge. 

Gage 

height 

Dls- 

ebarge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet, 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft.  1 

1.50 

45 

220 

260 

290 

640 

i; 

1,340 

460 

3,020  I 

L60 

67 

2.10 

m 

3.00 

710 

'1  3.-0 

1,480 

480 

3,380  I 

L70 

92 

2 40 

350 

a 10 

790 

280 

1.630 

200 

3.740  1 

1.80 

120 

250 

400 

220 

8S0 

1 a 90 

1.790 

220 

4.100  1 

1.90 

150 

200 

455 

2 30 

980 

t 4.00 

1.960 

240 

4,460  1 

200 

IS5 

270 

515 

240 

1.090 

1 4.20 

2,300 

260 

4,820 

2 10 

220 

280 

575 

250 

1,210 

1 

2,660 

280 

6,200 

Nort.^The  abovo  table  is  applicable  only  for  open-channel  conditions.  It  is  baaed  on  dlaoharg#^ 
measurements  made  during  1904-1906  and  is  well  dcflned  below  gage  height  3.5  feet. 


Monthly  dUcharge  of  Grande  Honde  River  at  Elgin,  Greg.,  for  1906. 

[Drainage  area,  1,350  square  miles.] 


Discharge  in  second-feet. 

' t 

UUD-Ofl. 

Month.  1 

1 

5faxinuim. 

i Minimum,  j 

j 

Mean.  ' 

' acre-feel. 

Sec.-ft.  per  ! 
«q.  mile.  | 

Depth  in 
inches. 

1 

January 

February 

March 

April 

“y 

June 

July 1 

August 

September 

October 

November 

December 

210 
108  . 
4.  .VO 
4.  .250 

3.200  ; 

5.200 
710 

120 

120 

455 

2.100 

1 

135 

130 

20 

2,130 

(‘►40 

(.40 

Si 

45 

92 

128 

i 18.5 

172 

293  1 

1,230  1 

3,270  1 

1.440 
2,670 
220  . 
47.8  ; 
78.4 
107 
235 
I 756 

10,100 

> 16,300  1 

1 75,100  1 

195.000 
88.510  1 

159.000  j 
13.300  1 
2,940 
4,670  ; 

. 6,580 

14.000 
46.  .'300 

ai27 
.217 
.911 
2.42 
1.07 
1.98 
• lia 
.033 
.058 
.079 
1 . 174 

1 .5(0 

a 16 
.aa 

1.23 
2. 21 
.119 
.W 
.08 

\ .10 

.65 

The  year j 

j 5,200 

j 877 

1 (03,000 

. 650  1 

8.70 

Note. ^Discharges  have  been  interpolated  for  days  when  the  gage  was  not  read.  November  and 
December  have  bwn  applie<l  as  for  open  channel.  Values  are  rate<l  as  follows;  January,  F'ebniary, 
July,  and  October  to  December,  fair,  March  to  June,  good;  August  and  Septomiter,  approximate. 


GRANDE  RONDE  RIVER  AT  ZINDEL,  WASH. 

This  station  was  established  June  .10,  1904.  It  is  located  at  Zindel 
Ferry,  2 miles  above  the  mouth  of  the  river  and  1 J miles  below  Joseph 
Creek.  The  conditions  at  the  station  and  the  bench  marks  are 
described  in  Water-Supply  Paper  No.  17S,  page  155,  where  are  given 
also  references  to  publications  that  contain  data  for  previous  years. 

The  following  measurement  was  made  by  floats  December  22,  1906: 

Width,  224  feet;  area,  1,310  square  feet;  gage  height,  5.60  feet;  discharge,  8,400 
second-feet. 
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SURFACE  WATER  SUPPLY,  1906. 


Daily  gage  height,  in  /eel,  of  Orande  Ronde  River  at  Zindel,  Wash., /or  1^)6. 


Dav. 

Jan. 

Feh. 

Mar. 

Apr. 

Hay. 

June. 

July. 

Aug. 

Sopt. 

Oct. 

Nov. 

Dw. 

1 

2.2 

2.45 

3.5 

0.4 

5.1 

30 

3.9 

2.2 

11 

11 

135 

X4 

* 

2.2 

2.3 

3.3 

6.0 

5.1 

5.8 

3.9 

2.2 

11 

11 

135 

XO 

3 

2.2 

2.25 

3.3 

5.8 

5.0 

5.7 

3.8 

%2 

11 

11 

13 

XO 

4 

2.3 

2.3 

as 

5.5 

5.1 

5.9 

3.8 

2.2 

12 

12 

13 

XO 

& 

2.3 

2.35 

3.5 

5.5 

5.0 

5.8 

3.8 

2.2 

12 

12 

13 

x» 

6 

2.3 

2.35 

aa 

5.7 

4.8 

5.8 

3.8 

2.2 

12 

12 

13 

19 

7 

2.3 

2.35 

as 

5.9 

4.7 

5.8 

3.8 

2.2 

12 

12 

16 

19 

8 

2.3 

2.3 

as 

&9 

4.7 

6.7 

3. 75 

2.2 

12 

12 

3.35 

XO 

9 

2.3 

2.3 

3.9 

0.0 

4,7 

5.7 

3.6 

2.2 

12 

12 

3.3 

XI 

10 

2.3 

2.25 

4.2 

3.9 

4.9 

6.5 

3.6 

2.2 

12 

12 

X 1 

X3 

11 

2.3 

2.25 

4.1 

5.8 

5.1 

5.5 

3.6 

2.2 

11 

12 

XO 

X2 

13 

2.3 

2.3 

3.9 

5.2 

5.0 

5.7 

3.55 

2.2 

11 

12 

X 1 

X4 

13 

2.35 

2.3 

37 

5.2 

4.8 

5.7 

3.5 

2.4 

12 

12 

X 4 

X4 

14 

2.35 

2.3 

32 

31 

4.7 

5,2 

3.25 

2.2 

12 

12 

6.85 

XI 

15 

2.2 

2.3 

3.2 

5.2 

4.5 

49 

3.0 

2.2 

12 

12 

6.85 

XI 

16 

2.2 

2.5 

3.2 

5.3 

4.2 

5.2 

ao 

12 

12 

125 

X8 

17 

2.25 

2.5 

2.8 

5.0 

4.2 

5.0 

3.0 

2.2 

11 

125 

X 1 

xo 

18 

2.25 

2.8 

3.0 

5.3 

4.0 

4 8 

2.9 

2.2 

11 

125 

4.5 

XO 

19 

Z3 

2.9 

5.3 

4.0 

4 6 

2.8 

2.2 

1 15 

2.25 

4 1 

XI 

80 

2.3 

3.9 

2.9 

5.3 

4.0 

44 

2.7 

2.2 

lis 

125 

X9 

xs 

3! 

2.3 

3.5b 

2.9 

5.5 

4.0 

43 

2.7 

105 

115 

125 

X9 

X6S 

23 

2.3 

3.7 

3. 1 

6.0 

4.0 

4 2 

2.6 

10 

115 

125 

X6 

XI 

23 

Z4 

3.8 

1 1 

6.0 

3.0 

41 

2.55 

10 

1 15 

125 

3.5 

XI 

24 

2.4 

S.8 

3.4 

6.0 

3.9 

40 

2.55 

12 

1 15 

125 

X3 

XI 

25 

2,5 

as 

4.9 

5.6 

3.9 

3.9 

2.4 

12 

11 

125 

3.3 

49 

20 

2.6 

3.45 

5.2 

5.6 

3.8 

3.9 

2.4 

2.2 

11 

125 

X 1 

X8 

27 

2..V) 

3.7 

5.6 

5. 6 

3.8 

3.8 

2.4 

12 

11 

13 

3,  1 

X9 

28 

2.4 

3.5 

5.7 

5.4 

3.8 

3.8 

2.3 

12 

11 

145 

3.0 

x: 

39 

2.4 

5.8 

5.0 

4.1 

3.8 

2.3 

2. 1 

1 1 

2.45 

3 0 

X4 

30 

2.4 



5.8 

5. 1 

4.8 

3.8 

2.3 

1 1 

1 1 

2 4 

3.0 

XS 

31 

2.4 

6. 1 

5.6 

2.2 

2. 1 

14 

XO 







CATHERINE  CREEK  NEAR  UNION.  OREO. 


This  station  was  established  May  15,  1906.  It  is  located  in  the 
canyon  at  the  head  of  a fertile  valley  6 miles  above  Union. 

Discharge  measurements  are  made  from  a highway  bridge  just 
below  Robbins’s  sawmill,  where  there  is  a dam  that  affects  the  flow 
somewhat. 

The  gage  is  read  by  H.  D.  Drake,  who  is  paid  by  the  citizens  of 
Union.  It  is  a vertical  staff  attached  to  the  downstream  side  of  the 
bridge.  The  bench  mark  is  the  head  of  a spike  driven  into  the  top 
of  the  downstream  end  of  log-tjung  at  the  end  of  the  bridge;  eleva- 
tion, 7.67  feet  above  the  datum  of  the  gage. 

Discharge  measurements  o/  Catherine  Creek  near  Union,  Oreg.,  in  1906. 


Date. 

Hydrographor. 

Width. 

1 Area  of 
I section. 

Ga« 

height. 

Dia> 

charge. 

April  29 ] 

: R.  S.  HaU 1 

Feft. 

38 

! Sq.ft. 

\ « 

FeH. 

xao 

See.-ft. 

as 

Mtiv  15 

do 

38 

68 

X3Q 

June  24 1 

do 

37.5 

61 

XIO 

DocemN'r  Jo. . J 

Stevens  and  McGIashan l 

! 

39 

si 

180 

54 

o Channel  obstructed  by  anchor  ioe. 
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Daily  gage  he\ghl,  in  feet,  of  Catherine  Creek  near  Union,  Oreg.,for  1906. 


Day. 

May. 

June. 

1 

July. 

Aug. 

j Sept. 

1 Oct. 

1 Nov. 

1 

j Dec. 

1 

3.5 

1 

2.9 

2.1 

2.1 

1 

2.0 

2.0 

2.5 

2 

3.7 

2.8 

2.1 

2.1 

2.0 

2.0 

2 6 

3 

3.8 

2.8 

2.1 

2.1 

2.1 

2.1 

2 6 

4 

1 4.0 

2.8 

2.1 

2.0 

1 2.1 

21 

2.8 

5 

1 

i 3.9 

2.8 

2.1 

2.0 

ii 

22 

25 

6 

i 

3.8  ' 

2.7 

2.1 

2.0 

i 2.0 

2. 1 

1 3,7 

2.7 

2.1 

2.0 

1 2.0  ' 

2.2 

23 

8 

i 

1 3.S 

2.7 

2.1 

i 2.0 

t 2.0 

1 22 

22 

9 

3.5 

2.6 

2.1  1 

1 20 

1 2.0 

22 

22 

10 

1 3.5 

2.6 

2.1 

2.0 

2,0 

2 2 

2.2 

11 

‘ 3.6  : 

2.6 

2.1 

2.0 

2.0 

2 2 

2 3 

13 

; 3.6  j 

2.5 

2.1 

2.0 

2.1 

22 

2.3 

13 

1 3.5  1 

, 2.5 

2.1 

2.1 

2.0  1 

3.1 

22 

U 

1 3.4 

2.5 

2.1 

2.1 

1 2.0 

3.6 

2.2 

15 1 

i 3.3 

1 3.3 

2.4 

2.1  1 

1 2.1 

1 2.0 

3.0 

22 

16 

! 3.2  . 

3.3 

2.4 

2.1 

2.1 

20 

2.7 

22 

17 1 

1 3.1 

3.3 

2.4 

2. 1 

Z1 

2.0 

! 26 

22 

18 

i 3.0 

3.3  i 

2.4 

2. 1 , 

2.1  ' 

2.0 

: 2 5 

22 

19 ' 

3.0 

3.2  , 

2.4 

2.1 

2.0 

2.0 

27 

22 

20 1 

1 3.0 

3.1 

2.3 

2.1 

2.0 

2.0 

25 

23 

21 1 

! 3.0  ! 

3.1 ; 

2.3 

1 2.1 

2.0 

2.0 

25 

23 

22 ! 

3.0  ; 

3.1  1 

2.3 

2.1  , 

2.0 

2.0 

24 

2 4 

23 j 

1 3.0 

3.0 

2.3 

i 2.1 

2.0 

2.0 

23 

1 2 5 

24 

1 3.0  1 

3.0 

2.3 

' 2.1  1 

2.0 

2.0 

2 2 

1 2.6 

25 1 

3.0  1 

3.0  ; 

2.3 

2.1  , 

2.0 

2.0 

23 

2 7 

28 j 

3,1 

i 3.0  1 

2.8 

2.1  1 

2.0 

%l 

2.5 

1 3.0 

27 

3.1 

3.1 

22 

2.1  ' 

2.0 

2.1 

2.5 

1 20 

28 

3.0 

3.0 

2.2 

2.1  i 

2.0 

2.0 

2.4 

1 28 

29 

3.2 

2.9 

22 

2.1  ‘ 

2.0 

2.1 

2 4 

27 

30 

3.3 

2.8  , 

2.2 

2.1  ! 

2.0 

2.0 

2.4 

27 

31 1 

3.4 

1 

2,2  1 

2.1  1 

2.0 

2 6 

i 

1 

j 

Note.— Anchor  ice  formed  in  tho  bed  of  the  Btream  about  December  10  and  lemained  until  tbe  end  of 
the  jrear. 


WALLOWA  RIVKR  AT  JOSEPH,  OREO. 

This  station  was  established  November  12,  1903.  It  is  located 
500  feet  below  the  outlet  of  Wallowa  Lake,  about  IJ  miles  above 
Joseph,  Oreg.  The  conditions  at  the  station  and  the  bench  marks 
are  described  in  Water-Supply  Paper  No.  178,  page  156,  where  are 
given  also  references  to  publications  that  contain  data  for  previous 
years. 

Diecharge  mearurements  of  Wallowa  River  at  Joseph,  Oreg.,  in  1906. 


Date. 

Hydrographer. 

Width.! 

Area  of 
1 soclion. 

Gage 

height. 

Dis- 

charge. 

May  23 

R.  S.  HoU 1 

Fed. 

37.5 

Sq.ft. 

64 

Feel. 

2 65 

1 

i Sec.-ft. 
247 

June  27 j 

37.5 

75 

2.80 

336 

December  7....i 

1 

Stevenaond  McQloahan 

1 33 

12 

2 20 

128 
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Daily  gage  height,  in  feel,  of  Wallowa  Hirer  at  Joseph,  Oreg.,for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct- 

Not. 

Dec. 

1 

1.9 

1.9 

2.1 

20 

24 

26 

28 

29 

205 

1.8 

1.95 

23 

2 

1.9 

1.9 

21 

20 

24 

26 

285 

29 

20 

1.9 

23 

3 

1.9 

1.9 

2.05 

1.95 

24 

205 

29 

295 

20 

1.9 

20 

23 

4 

1.05 

1.9 

20 

1.95 

245 

26 

20 

29 

20 

L9 

21 

23 

6 

1.05 

1.9 

20 

1.95 

25 

26 

20 

285 

20 

1.85 

205 

225 

6 

1.95 

1.9 

20 

1.95 

22 

26 

20 

28 

20 

1.9 

206 

22 

7 

1.?^ 

1.9 

1.95 

1.95 

23 

26 

20 

28 

20 

L9 

21 

23 

8 

1.95 

1.9 

20 

1.95 

235 

26 

20 

2 75 

20 

1.9 

2 1 

22 

9 

1.95 

1.9 

20 

20 

24 

26 

21 

27 

20 

L9 

21 

22 

10. 

1.9 

1.9 

20 

20 

2 45 

27 

215 

26 

20 

1.9 

21 

22 

1.9 

1.9 

20 

2.0 

25 

265 

215 

25 

20 

1.9 

22 

1.9 

1.9 

20 

25 

26 

20 

25 

25 

1.9 

2 15 

23 

13 

1.9 

1.9 

20 

20 

24 

265 

20 

25 

25 

1.9 

22 

23 

14 

1.9 

1.9 

20 

20 

235 

27 

20 

25 

21 

1.9 

23 

23 

15 

1.9 

1.0 

20 

3.0 

2.3 

2.7 

20 

245 

21 

1.9 

25 

23 

16 

2.0 

1.0 

1.06 

2.0 

23 

265 

205 

24 

20 

1.9 

26 

23 

17 

1.95 

1.9 

1.05 

20 

24 

255 

2.95 

24 

20 

1.95 

26 

23 

18 

1.05 

1.9 

1.95 

2.0 

24 

26 

28 

235 

20 

1.95 

27 

215 

19 

1.05 

1.05 

1.9 

2.0 

2.4 

25 

28 

20 

1.95 

27 

21 

20 

1.05 

1.9 

1.9 

21 

24 

25 

285 

23 

20 

L95 

265 

21 

21 

1.95 

1.95 

1.95 

215 

24 

26 

285 

23 

20 

1.95 

265 

23 

22 

1.0 

1.05 

22 

24 

26 

2.8 

225 

20 

1.95 

26 

22 

23 

1.95 

1.95 

1.95 

2.3 

26 

27 

2 75 

22 

20 

L95 

26 

23 

1.95 

1.95 

1.95 

28 

27 

27 

28 

225 

L95 

255 

22 

25 

1.95 

1.95 

1.95 

23 

25 

27 

2.8 

22 

20 

1.95 

255 

215 

1.95 

1.95 

1.95 

2.25 

2.7 

2.85 

215 

1.9 

1.9 

25 

21 

27 

1.95 

21 

1.95 

2.25 

2.8 

28 

29 

21 

1.8 

1.9 

245 

21 

28 

1.95 

3.1 

1.95 

24 

266 

2.8.5 

20 

21 

1.85 

1.95 

24 

215 

1.9 

1.95 

2 4 

2.7 

2.K.5 

2.95 

21 

1.85 

1.95 

2 4 

23 

30 

1.9 



1.95 

24 

27 

2.85 

2.9 

21 

1.8 

1.9 

235 

215 

31 

1.0 

20 

2.6 

2.9 

21 

1.95 

215 

Note.— The  river  was  not  froten  at  tmj  time  dnrtnfr  the  year. 


Rating  table  for  Wallowa  River  at  Joseph,  Oreg.,for  1906. 


Gage 

hcl^t. 

Dis-  ; 
charge. 

Gage 

hol^it. 

Dis. 

charge. 

Gage 

height. 

Dis- 

charge. 

Gage 

heignt. 

Die. 

charge. 

Gage 

Dia. 

charge. 

Feet. 

Sec.-ft. 

Fed. 

Sec.~ft. 

Feet. 

Sec.^t. 

170 

Feet. 

See.-ft. 

Feei. 

1.80 

■»  1 

210 

77 

2.40 

2 70 

200 

1.90 

35 

220 

104 

250 

209 

280 

350 

210 

527 

2.00 

54  [ 

230 

135 

260 

252 

200 

«5 

230 

507 

Note.— The  above  table  is  appUcalile  only  for  open-ohaniiBl  conditions.  It  is  based  on  dischaifs 
me^tsurements  made  during  190^  and  is  well  defined  between  gage  heights  2.0  feet  and  2.75  fwt. 

Monthly  discharge  of  River  at  Joseph,  Oreg.,for  1906, 

(Drainage  area,  47  square  miles.] 


Dischargi*  in  S4Cond>fect. 

RtinnML 

Month. 

Muxiimim. 

Minimum. 

Moan. 

ocre-fert. 

Sec.-ft.per 
sq.  rollft. 

Depth  tn 
inchea. 

TA 

35 

40.5 

2,490 

2230 

a862 

aoo 

77 

35 

40.2 

.855 

.89 

35 

521 

3,080 

1.07 

l.» 

170 

44 

81.9 

4.870 

1.74 

L94 

May 

.2*>0 

104 

301 

12.400 

4.28 

4.93 

.377 

209 

279 

16,600 

36,200 

12,800 

3,700 

3,340 

9,460 

6,330 

&94 

6.<>3 

July 

.V>1 

334 

426 

9.06 

la  44 

^34 

77 

208 

4.43 

5.11 

309 

26 

62. 1 

1.82 

1.47 

44 

30 

38.0 

2800 

.93 

399 

44 

159 

238 

2.77 

12'» 

77 

103 

219 

2.53 

The  yea  r 

.V.l 

20 

u. 

103,000 

290 

42  84 

Note.— Values  are  rated  as  follows;  January  to  March,  September,  and  October,  fair;  remainder  of 
year,  good. 
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WALLOWA  RIVER  NEAR  WALLOWA,  OREG. 

This  station  was  established  November  14,  1903.  It  is  located 
at  the  county  bridge,  IJ  miles  below  Wallowa,  Oreg.,  and  one- 
fourth  mile  below  the  mouth  of  Bear  Creek.  A small  irrigation 
ditch  takes  water  from  the  river  about  300  feet  above  the  bridge 
on  the  right  bank.  During  1906  the  gage  was  read  by  L.  S.  Johnson 
and  C.  C.  Roop.  The  conditions  at  this  station  and  the  bench 
marks  are  described  m Water-Supply  Paper  No.  178,  page  159, 
where  are  given  also  references  to  publications  that  contain  data 
for  previous  years. 

Discharge  mcasnremmUt  of  Wallowa  River  near  Wallowa,  Oreg.,  in 


Dat«. 

Ilydrograptier. 

Wldth.^ 

Area  of  i 
1 Si'ction. 

Oftgo 
hdgnl.  1 

Dis- 

charge. 

May  22  .... 

U.  S.  Ilall 

Feet, 

85 

! : 

' 105  : 

Feet.  1 
3.78  1 

8ee.-fl. 

794 

85.5  I 

1 1*JH 

3. 11  1 

1 1,12a 

Decembers.... 

Stereos  and  MoGlaehan 

i 

' H4  ! 

! 140 

2.22  1 

'528 

Daily  gage  height,  ni feel,  of  Wallowa  River  near  Wallowa.  Oreg.,  for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aur. 

.Sept. 

Oct. 

Nov. 

Dec. 

1 

1.7 

1.75 

1.9 

2.7 

2.8 

3.0 

3.0 

1.9 

1.9 

1.7 

2.0 

2.2 

2 

1.8 

1.7 

1.8 

2.5 

2.9 

3.1 

3.1 

1.9 

1.9 

1.7 

1.9 

2.2 

S 

1.8 

1.7 

1.9 

2.5 

3.0 

3.1 

3.2 

1.9 

1.9 

1.7 

2.0 

2.1 

4 

1.75 

1.65 

1.9 

2.1 

3.3 

3.3 

3.2 

1.9 

1.9 

1.7 

2.0 

2.1 

5 

1.75 

1.7 

1.9 

2.4 

3.0 

3.2 

3.3 

1.8 

1.8 

1.7 

2.1 

2.1 

5 

1.8 

1.6 

1.9 

2.5 

3.0 

3.1 

3.2 

1.8 

1.8 

1.7 

2.1 

2.1 

7 

1.7 

1.8 

1.9 

2.6 

2.9 

ao 

3.2 

1.8 

1.8 

1.7 

2.1 

2.1 

s.... 

1.7 

2.0 

1.96 

2.6 

2.9 

2-9 

3.2 

1.8 

i.g 

1.7 

2.6 

2.2 

9 

1.8 

2.2 

2.0 

2.7 

3.0 

2.9 

3.1 

1.8 

1.9 

1.8 

2.6 

2.2 

10 

1.8 

2.0 

2.1 

X7 

3.2 

3.0 

3.0 

1.7 

ma 

1.8 

2,6 

2.1 

11 

1.75 

2.1 

2.0 

2.5 

3.4 

3.3 

2.8 

1.7 

1.9 

1.8 

2.7 

2.2 

12.... 

1.75 

1.8 

1.9 

2.5 

3.5 

3,8 

2.7 

1.8 

1.9 

1.8 

2.6 

2.2 

13 

1.8 

1.9 

1.8 

2,4 

3.1 

3.7 

2.7 

1.9 

1.8 

1.8 

3.5 

2.2 

14... 

1.8 

1.8 

1.9 

2.4 

3.1 

3.4 

2.7 

1.0 

2.0 

1.8 

4.8 

2.1 

15... 

1.7 

1.8 

1.9 

2.4 

3.0 

3.4 

2.6 

1.9 

2.0 

1.9 

4.7 

2.0 

16... 

1.75 

1.7 

2.6 

2.8 

3.8 

2.6 

1.8 

1.9 

1.9 

3.8 

2.0 

17 

1.8 

1.7 

2.7 

2.7 

3.5 

2.5 

1.8 

1.9 

2.0 

3.3 

2.0 

18.... 

1.8 

1.8 

2.7 

2.6 

3.2 

2 4 

1.8 

1.9 

1.9 

3.1 

2.0 

19 

1.8 

2.0 

1.9 

2.6 

2.5 

3.2 

2.4 

1.8 

1.9 

1.9 

2.9 

2.1 

20.... 

1.8 

1.9 

1.8 

2.7 

2.6 

3.2 

2.4 

1.8 

1.9 

1.9 

2.9 

2.3 

31 

1.8 

2.0 

1.9 

2.9 

3.6 

3.2 

2.4 

1.8 

1.8 

1.9 

2.8 

2.3 

22.... 

1.8 

2.0 

1.9 

3.1 

2.8 

3.1 

2.1 

1.8 

1.8 

1.9 

2.7 

2.3 

23 

1.8 

2.0 

2.0 

3.2 

2.7 

3.2 

2.1 

1.8 

1.8 

1.9 

2.6 

2.3 

24... 

1.8 

1.9 

2.2 

3.0 

2.7 

3.1 

2.0 

1.8 

1.8 

1.9 

2.5 

2.3 

25.. 

1.8 

1.9 

2.4 

2.9 

2.7 

3. 1 

1.9 

1.8 

1.9 

2.5 

2.4 

26.. 

L9 

2.4 

2.7 

2.9 

3.2 

1.9 

1.8 

1.8 

1.9 

2.4 

2.6 

27...  

1.7 

1.9 

2.6 

2.8 

2.9 

3.4 

1.9 

1.8 

1.8 

1.9 

2.3 

2.5 

28, 

1.75 

1.9 

2,6 

2.8 

2.9 

3.3 

1.9 

1.8 

1.8 

2.1 

2.3 

2.5 

28.. 

2.5 

2.8 

2.9 

3.0 

1.9 

1.8 

1.8 

2.1 

2.3 

2,5 

30.  

2.8 

A 0 

2.9 

L9 

9 6 

2,3 

2.4 

31..  

1.75 

2.7 

3.0 

1.9 

Wil 

2.3 
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SUKFACE  WATEIl  SUPPLY,  1906. 


Rating  tablet  for  Wallowa  River  near  Wallowa,  Oreg. 

JANUARY  1 TO  NOVEMBER  14,  1906.« 


hsT. 

Dis- 

charge. 

Gage 

hel^t. 

Dis- 

charge. 

0«m 

Dis- 

charge. 

Gage 

helgnt. 

Dis- 

charge. 

Gage 

hetgnt. 

Dia. 

charge. 

Feet. 

Sec.- ft.  1 

Feet. 

Feet. 

Sec.- ft. 

1 Feet. 

Sec.-  ft. 

Feet. 

Sec.-  ft. 

1.50 

2. 10 

376 

2. 70 

710 

3.30 

1,290 

3.80 

1,950 

1.60 

' 170 

2.20 

425 

2.80 

780 

1 3.40 

1,400 

4.00 

2,070 

1.70 

205 

2.30 

475 

2.90 

880 

1 3.50 

1,510 

4.20 

2,310 

1.80 

245 

2.40 

525 

3.00 

980 

3.60 

1,620 

4.40 

2,570 

1.90 

284  j 

2.50 

580 

3. 10 

1,080 

3.70 

1,730 

4.60 

2.830 

2.00 

3ao  ' 

2.60 

640 

3.20 

1,180 

1 

1,840 

4.80 

3,100 

• This  tabls  la  Applicable  only  for  own-channel  conditions.  It  Is  based  on  discharge  measureoMiits 
made  during  190&-4,  and  la  well  deOned  l>etween  gage  heights  1.7  feet  and  3.1  feet. 

NOVKUBKR  15  TO  DFXEMBER  31.  I906.f> 


1.50 

210 

2.10 

460 

2.70 

830 

1 3.30 

1,330 

3.90 

1.960 

1.60 

245 

2.20 

515 

2.80 

800 

; 3.40 

1,420 

4.00 

2,070 

1.70 

285 

2.30 

570 

2.90 

980 

3.50 

1,520 

4.20 

2,310 

1.80 

325 

2.40 

630 

3.00 

1,060 

3.60 

1.620 

4.40 

2.570 

1.90 

365 

2.50 

600 

3. 10 

1,150 

3. 70 

1,730 

4.60 

2,830 

2.00 

410 

2.60 

760 

3.20 

1,240 

, 3.80 

1,840 

6 This  table  Is  applicable  only  for  open-channel  conditions.  It  Is  based  on  one  discharge  measure- 
ment made  during  1006  and  the  form  of  previous  curves  and  Is  not  well  defined. 

Monthly  dincharge  of  Wallowa  River  near  Wallowa^  Oreg.  ^ for  1906. 


[Drainage  area,  510  square  miles.] 


I 

Month.  1 

1 Discharge  In  second-feet. 

Total  In 
acre-lMt. 

1 Ruu-c4I 

1 Maximum. 

1 ! 

Minimum. 

Mean. 

Seo.-ft.per 
sq.  mile. 

Depth  ha 
tryhea 

January ^ 

1 24S 

205 

233 

14.300 

a 457  1 

0.SS 

February 1 

423 

170 

275 

16.300 

.539 

.55 

March 

710 

206 

363 

22,300 

.712 

.83 

April 

1,180 

525 

707 

42,100 

1.39 

1.55 

iTuy 

1,510 

580 

912 

56,100 

1.79 

101 

Juiie 

1,H40 

880 

1,210 

72,000 

2.37 

3.64 

July 

1 1,290 

285 

687 

42,200 

1.35 

1.55 

August 

i 285 

205 

255 

15,700 

.500 

a» 

September 

1 330 

225 

267 

15,900 

.524 

Octolier 

375 

205 

267 

16,400 

.524 

0.60 

Novpml»er 

3.100 

285 

! 877 

52,200 

1.72 

1.0 

Deooinljcr 

760 

410 

530 

32.600 

1.04 

1.30 

The  yea  r 

3,100 

1 

i '^“1 

549  1 

1 397,000 

1 

14.60 

i 

Note. — Values  are  rated  as  good. 


WALLOWA  RIVER  NEAR  ELGIN,  OREO. 

This  station  was  established  November  18,  1903.  It  is  located  at 
the  county  highway  bridge  just  below  the  mouth  of  ^linam  River, 
12  miles  from  Elgin,  Oreg.  The  station  is  in  Wallowa  Canyon 
about  9 miles  below  the  lower  end  of  Wallowa  Valley.  The  page 
was  read  during  1906  by  Tillie  Ransom.  The  conditions  at  this 
station  and  the  bench  marks  are  described  in  Water-Supply  Pap>er 
No.  178,  page  161,  where  are  given  also  references  to  publications 
that  contain  data  for  previous  years. 


Ditcharge  measwrementi  of  Wallowa  River  near  Elgin,  Oreg.,  tn  1906. 


Date. 

llydrographer. 

Width. 

Area  of 
section. 

Gage 

height. 

Dla- 

chaige. 

May  21 

R.  8.  Hall 

Feet. 
194 
199  1 
135 

1 570 

1 ^ 

Feet. 

3.60 

4.14 

2.90 

Sec.-ft. 

1,580 

3.480 

777 

December  9.... 
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Daily  gage  height,  in  /eel,  of  Wallowa  River  near  Elgin,  Oreg.,for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jum^ 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.25 

2.25 

2.6 

28 

29 

25 

23 

225 

245 

27 

2.  

2.3 

2.3 

2.5 

26 

10 

10 

25 

23 

225 

2 4 

2.65 

3 

2.3 

2.3 

Z5 

28 

1 15 

10 

245 

23 

2.4 

266 

4 

2.25 

2.3 

2.5 

28 

15 

1 1 

245 

2.3 

2.45 

2.6 

6 

2.2 

Z25 

2.5 

23 

13 

11 

245 

23 

2.5 

26 

6 

2.2 

2.25 

2.5 

23 

1 1 

10 

245 

23 

225 

245 

26 

7.  

2.2 

2.25 

2.55 

26 

10 

10 

24 

225 

2.55 

285 

8 

X2 

2.2 

2.66 

25 

29 

10 

235 

2.25 

3.3 

285 

9 

2.3 

2.2 

2.8 

24 

29 

28 

2 26 

225 

21 

29 

lO 

2.3 

2.25 

2.9 

23 

10 

27 

2.25 

21 

29 

11 

2.3 

2.3 

2.8 

23 

138 

26 

235 

23 

225 

22 

295 

12 

2.35 

2.3 

2.66 

23 

176 

26 

235 

2.3 

23 

21 

20 

13 

2.25 

2.3 

2.46 

23 

16 

2 4 

235 

24 

2.3 

1 5 

3 n 

14 

2.2 

2.4 

2.5 

23 

14 

23 

2.35 

24 

2.3 

252 

295 

16 

2.2 

2.4 

2.55 

23 

1 4 

23 

235 

24 

23 

2 15 

16 

2.2 

2.35 

2.66 

3.3 

18 

22 

235 

235 

2.35 

1 4 

2.96 

17 

2.2 

2.35 

2.6 

24 

17 

2 1 

235 

235 

2 4 

29 

18 

2.2 

2.4 

2.3 

24 

1 4 

2 1 

2.35 

235 

24 

27 

295 

19 

2.2 

2.7 

2.45 

25 

12 

20 

23 

235 

2.36 

25 

2.95 

20 

2.3 

2.7 

2.45 

26 

26 

115 

295 

23 

235 

236 

245 

24 

21 

2.2 

2.8 

2.5 

28 

26 

125 

29 

23 

23 

235 

246 

27 

22 

X2 

2.8 

2.6 

28 

2 75 

4.1 

285 

23 

23 

23 

235 

24 

23 

2.2 

2.7 

26 

28 

2 65 

29 

28 

23 

23 

23 

23 

235 

24 

2.3 

2.7 

29 

4.2 

26 

3.9 

24 

23 

23 

.2  25 

.2.3 

25 

2.3 

Z7 

24 

12 

2 66 

10 

2 7 

235 

2.3 

2.3 

22 

23 

26 

2.3 

2.7 

24 

10 

3.95 

1 1 

2.6 

235 

23 

2.3 

22 

29 

27 

2.25 

2.7 

27 

28 

29 

14 

255 

23 

2.3 

2.7 

21 

26 

28 

2.3 

2.8 

3.4 

36 

28 

14 

255 

2.3 

2.3 

2.  .55 

21 

2 56 

29 

2.3 

3.5 

285 

29 

255 

2.3 

23 

2.5 

20 

.2  5 

30 

2.3 

265 

10 

28 

255 

23 

225 

25 

29 

.3  4 

31 

2.25 

2 75 

105 

25 

2.3 

2 45 

3.3 

Rating  table  for  Wallowa  River  near  Elgin,  Oreg.,for  1906. 


Oage 

Dl»> 

Guge 

Dls- 

Gage 

Dls- 

Gage 

Dis- 

Gam 

Dls- 

belgbt. 

charge. 

bel^t. 

charge. 

height. 

charge. 

heignt. 

charge. 

height. 

charge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-/t. 

Feel. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.ft. 

200 

215 

2 70 

615 

3.40 

1,3% 

4.10 

2.325 

180 

3,700 

210 

255 

280 

695 

3.50 

1,470 

> 120 

2,555 

190 

3,920 

220 

300 

290 

780 

2 60 

1,610 

130 

2,730 

5.00 

4,140 

230 

350 

200 

870 

2 70 

1,755 

140 

2,910 

6.20 

4,600 

240 

405 

3. 10 

970 

2 80 

1,905 

150 

3, 100 

240 

5,090 

250 

«0 

2 20 

1,080 

2 90 

2,060 

160 

3,300 

260 

540 

2 30 

1,200 

100 

2,220 

4,  70 

3,500 

Non. — The  above  table  la  applicable  only  tor  open-channel  condlttone.  It  la  baaed  on  discharge 
measuremeiita  made  during  190^1906  and  Is  well  doAnod  lielow  gage  hc'lgbt  4.2  fi>et. 

Monthly  dUcharge  of  Wallowa  River  near  Elgin,  Oreg.,for  3906. 

[Drainage  ama.  870  square  miles.} 


1 Discharge  In  ereond-fcM;t. 

1 

1 Uun-off. 

Month. 

Maximum. ' 

Minimum.  | 

Mean. 

aoro-fwt. 

Sec.-ft.  per' 
sq.  mile. 

Depth  In 
Inches. 

378  , 

300  1 

1 336 

20,000 

0.375 

a43 

695 

300 

453 

25,200 

.521 

.54 

1,830 

350 

759 

46,700 

i .872 

1.01 

April  1-28. 

2560 
2,300  , 
3,700  ' 

540 

1,520 

84,400 

1.75 

1.82 

May  30-31 

1.610 

1,880 

44,700 

216 

.96 

1,900  i 

! 2.600 

15,500 

299 

234 

2,380  ■ 

470 

1.280 

78,700 

1.47 

1.70 

470  ' 

350 

384 

! 23.600 

.441 

.51 

405 

325 

359 

1 21.400 

, .413 

.46 

615 

325  i 

1 372 

22,900 

.428 

.49 

5.420 

405 

1 1|420 

1 84.500 

1.63 

1.83 

2,000 

540 

1 1.010 

1 62,100 

1 1.16 

1.34 

1 1 

1 i 

1 530,000  1 

1 

I 

Non.^Values  are  rated  as  excellent. 
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SUBFACE  water  SUPPLY,  190fl, 


ASOTIN  CUEEK  NEAR  ASOTIN,  WASH. 

This  station  was  established  March  25,  1904.  It  is  located  at  SheU- 
man’s  ranch,  about  8 miles  above  Asotin,  Wash.  Gage  height  obser- 
vations were  discontinued  during  1906,  as  no  observer  was  available. 
The  conditions  at  this  station  and  the  bench  marks  are  described  in 
Water-Supply  Paper  No.  178,  page  167,  where  are  given  also  refer- 
ences to  publications  that  contain  data  for  previous  years. 

IMtcharge  mmturemenU  of  Asotin  Creek  near  Asotin,  Wash.,  in  190^  and  1906. 


Date.  j 

ITydrographer.  | 

Width. 

Area  of 
secticm. 

0»m 
height.  1 

1 Dla> 

1 charge. 

1904. 

March  25 

AprU  22 

July  1 

August  12 

W.  W.  Schlooht 1 

W.  0.  Steward 

do 

Hulburt  and  Moon> 1 

Sq.ft. 

31 

70 

31 

17 

P<et. 
Z03 
3.15  I 
1.79  1 
1.52 

m 

1 45S 

1 92 

m 

1906. 

December  24 . . . 

1 

: H.  MoGlasban j 

36 

fiO 

1 

1 2.30  j 

21S 

Daily  gage  height,  in  feet,  of  Asotin  Creek  tuar  Asotin,  Wash.,  for  1906. 
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Rating  table  for  Asotin  Creek  near  Asotin,  Wash. ^ for  190^-1906. 


Gage 

bei^t. 

Dis- 
charge. , 

Gage 

helj^t. 

Dis- 

charge. 

Gage 

beignt. 

Di.- 

charge. 

Gage 

beignt. 

Dis- 

charge. 

Gage 

height. 

Dis- 

charge. 

Feet. 

Sec.~ft. 

Feet. 

8ec.-ft. 

; Feet. 

Stc.-fl. 

Feet. 

Sec.-ft. 

Feet. 

Sec.’ft. 

1.40 

a 

2.00 

126 

1 2.60 

Til 

3.20 

502 

3.80 

829 

1.50 

40 

2.10 

147 

2. 70 

300 

3.30 

540 

3.90 

894 

1.60 

64 

2.20 

160 

2.80 

343 

3.40 

6S» 

4.00 

902 

1.70 

70 

2.30 

193 

1 2.00 

379 

3.50 

652 

4.10 

1,032 

1.80 

87 

2.40 

210 

3.00 

417 

3.  GO 

708 

4.20 

1,104 

1.00 

106 

2.50 

247 

' 3.10 

468 

3.70 

767 

4.30 

1,179 

Note. — Tbe  above  table  is  applicable  only  for  open-cbannel  conditions.  It  is  baae<l  on  5 discharge 
measurenients  made  during  llD4-1906aDd  is  not  well  defined. 

Monthly  discharge  of  Asotin  Creek  near  Asotin,  Wash.,  for  1904-1906. 


[Drainage  area,  171  square  miles.] 


Month. 

Discharge  in  aecond-feet. 

Total  in 
acre-feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Sec.-ft.  per 
sq.  mile. 

Depth  in 
inches. 

1904. 

March  21-31 

193 

116 

156 

3,400 

a 012 

0. 37 

April 

1,180 

198 

469 

27,900 

2. 74 

3.06 

May 

417 

219 

276 

17,000 

1.61 

1.86 

June 

277 

78 

159 

9,460 

.930 

1.04 

July 

116 

50 

70.8 

4,350 

.414 

.48 

August 

54 

44 

47.0 

2.890 

.275 

.32 

September 

64 

44 

47.3 

2,810 

.277 

.31 

October 

86 

47 

.50.5 

3,100 

.295 

.34 

November  1-19 

47 

47 

47.0 

1,770 

.275 

.19 

72, 700 



igai. 

, . 

April 

96 

62 

80.3 

4,780 

a 470 

0.52 

M»>- 

106 

78 

91.8 

5,640 

.537 

.62 

June 

283 

54 

189 

11,200 

1.11 

1.24 

Julv 

70 

34 

43.1 

2.650 

.252 

.29 

Au^st 

M 

34 

34.0 

2,090 

.199 

.23 

September 

62 

34 

36.2 

2,150 

.212 

.24 

October 

47 

40 

40.7 

2,500 

.238 

.28 

November 

40 

34 

39. 1 

2,330 

.229 

.26 

December 

47 

34 

38.9 

2,390 

.228 

.26 

The  period 

M,700 



lOOtv. 

January 

122 

34 

45.5 

2,800 

0.266 

0.31 

February  1-17 

57 

47 

47.6 

1,600 

.278 

.18 

17-Jl 

147 

70 

85.0 

2,530 

.497 

.28 

June,,k 

147 

54 

89.0 

5,300 

..520 

..58 

July 

54 

40 

41.8 

2,570 

.244 

.28 

Augutt 

40 

29 

35.0 

2,150 

.206 

.24 

September 

29 

29 

29.0 

1,730 

.170 

.19 

October 

40 

29 

39.3 

2,420 

.230 

.27 

November 

219 

40 

82.5 

4,910 

.482 

.54 

26.000 



Note.— Values  are  rated  as  fair. 


PALOUSE  RIVER  AT  HOOPER,  WASH. 

The  gaging  station  at  Hooper,  Wash.,  was  originally  established 
April  1,  1897,  by  the  land  department  of  the  Northern  Pacific  Rail- 
way. The  United  States  Geological  Survey  assumed  charge  Sep- 
tember 9,  1897,  and  moved  the  station  about  1 mile  downstream. 

The  measurements  are  of  value  in  showing  the  amount  of  water 
available  for  use  on  lands  of  Washtuena  Valley  and  in  the  section 
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north  of  Pasco.  The  conditions  at  this  station  and  the  bench  marks 
are  described  in  Water-Supply  Paper  No.  178,  page  171,  where  are 
given  also  references  to  publications  that  contain  data  for  previous 
years. 


Daily  gagt  bright,  in  feel,  of  Palouse  River  at  Hooper,  Wa*h.,for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

* Dec. 

1 

1.5 

ao 

4.75 

as 

a2 

a? 

1.66 

ao 

a8 

as 

a» 

1.6 

2 

1.6 

as 

4.7 

5.75 

ao 

as 

1.6 

.9 

.8 

.8 

.9 

1.6 

3 

1.55 

ae 

4.4 

ao 

2.4 

a 45 

1.6 

.85 

.8 

.8 

.95 

L6 

4 

1.8 

4.06 

4.1 

5.85 

2.3 

2.7 

1.6 

.8 

.8 

.8 

1.0 

1.SS 

5 

1.6 

as 

ao 

5.7 

a 15 

as 

1.6 

.8 

.8 

.8 

1.0 

1.5 

6 

1.65 

as 

ao 

5.6 

as 

aos 

1.5 

.8 

.8 

.8 

1.0 

Ltf 

7 

1.7 

aos 

ae 

4.4 

a4 

2.45 

1.4 

.8 

.8 

.8 

1.06 

L8 

8 

1.8 

ao 

ae 

4.4 

a2 

a55 

L35 

.8 

.8 

.8 

1. 15 

aos 

» 

2.0 

ao 

3.6 

4.3 

a2 

2.6 

1.5 

.75 

.8 

.8 

12 

ao5 

10 

1.06 

2.8 

3.8 

4.9 

a2 

a4 

1.4 

.76 

.8 

.8 

1.35 

a: 

11 

1.95 

2.8 

5.15 

4.8 

2. 15 

ass 

1.35 

.76 

.8 

.8 

1.6 

- 

12 

1.86 

2.85 

1.9 

4.75 

ai 

a4 

1.3 

.76 

.8 

.8 

1.8 

13 

1.K5 

2.8 

a4 

4.6 

ao 

a3 

1.25 

.75 

.8 

.as 

2.1 

10& 

14 

2.0 

2.7 

4.9 

3.6 

ao 

2.3 

1.2 

.8 

.8 

.9 

a4 

a4 

2.35 

2.75 

4.0 

a4 

ao 

a2s 

1.7 

.8 

.8 

.9 

as 

2.8 

16 

2.3 

2.7 

.3.6 

3.9 

2.1 

2.2 

1.4 

.8 

.8 

.9 

as 

a: 

17 

2.35 

ai 

3.6 

as 

2.1 

2.2 

1.3 

.75 

.8 

.9 

4.1 

ai 

18 

2.3 

Z.2 

as 

3.4 

aos 

ai 

1.2 

.75 

.8 

.9 

4.4 

a6 

19 

2.2 

3.3 

a3 

3.4 

2.05 

2.1 

1. 15 

77 

.8 

.9 

aos 

ae 

20 

1.95 

5.  as 

ae 

a4 

2.08 

ao5 

1. 15 

.7 

.8 

.9 

2.6 

i; 

21 

1.8.5 

6.1 

as 

3.25 

2.05 

2.0 

1.1 

.7 

.8 

.9 

2.5 

&1 

22 

2.0 

6.35 

2.95 

3.1 

2.0 

2.0 

1.05 

.7 

.8 

.9 

2.3 

a: 

23 

2.35 

8.7 

3.2 

ao5 

ao 

2.0 

1.05 

.7 

.8 

.9 

2.2 

98 

24 

a 15 

5.  as 

3.25 

ao 

1.9 

1.95 

1.05 

.7 

.8 

.9 

ai 

A2 

25 

as 

5.15 

3.4 

2.9 

1.85 

1.85 

1.05 

.7 

.8 

.9 

ao 

7.1 

26 

3.7 

5.0 

ae 

a4 

1.8 

1.6 

1.05 

.7 

.8 

.9 

1.85 

&8 

27 

4.2 

4.8 

4.9 

ai 

1.75 

1.7 

1.0 

.7 

.8 

.95 

1.6 

7.0 

28 

4.a5 

4.75 

5.4 

ao 

1.7 

l.C 

1.0 

.7 

.8 

.96 

1.5 

7.4 

29 

4.0 

ai 

2.9 

2.2 

1.65 

.96 

,7 

.8 

.95 

1.5 

6.8 

30  

3.9 

a4 

ao 

as 

1.75 

.96 

.8 

.95 

1.6 

7.1 

31  

ae 

5.8 

a? 

.96 

.75 

.9 

7.6 



Rating  table  for  Paloute  River  at  Hooper,  Wash.,  for  1906. 


height. 

l)l8- 

charge. 

Gage 

height. 

Dis- 

charge. 

1 Gage 
1 height. 

Dis- 

charge. 

Dls- 

cbaige. 

Gage 

height. 

Dl»- 

charge. 

Feet. 

Sec.~ft. 

Feet. 

Sec.'/t. 

Feet. 

Sec.^ft. 

Feet 

Sec.-ft. 

Feet. 

See.~/t. 

0.60 

10 

1.70 

no 

aso 

an 

3.90 

670 

6.00 

1,965 

0.70 

13 

1.80 

125 

Z90 

355 

4.00 

715 

6.20 

2.120 

0.80 

17 

1.90 

141 

3.00 

380 

4.20 

805 

&40 

2,280 

0.90 

22 

2.00 

158 

3. 10 

406 

440 

900 

6.  GO 

2,440 

1.00 

28 

a 10 

170 

3.20 

430 

460 

1,015 

6.80 

2.620 

1. 10 

30 

a20 

195 

3.30 

457 

480 

1.'35 

7.00 

2,800 

1.20 

40 

a30 

215 

3.40 

486 

5.00 

1,265 

8.U0 

3.780 

1.30 

57 

2.40 

236 

3.50 

517 

5.20 

1,400 

».00 

4900 

1.40 

69 

2.50 

259 

3.60 

551 

&40 

1,540 

10.00 

6,200  I 

1.50 

82 

aoo 

283 

a 70 

588 

aoo 

I,6S0 

1 

1.60 

96 

2.70 

307 

3.80 

628 

aso 

1,820 

Notk.— Thu  a!)ove  tahlu  Ss  applicable  only  for  open«channel  conditions.  It  is  based  on  discharge 
maasuremcnls  made  during  1903-19(Mi  and  is  well  defined  between  gage  heights  0.8  feet  and  10.0  feet. 
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Monthly  discharge  of  Palousc  River  at  Hooper^  for  I90S. 

[Drainage  area,  2,210  square  mlles.I 


1 

j Discharge  in  second-feet. 

Total  In 
acre-feet. 

j Ilun-off. 

Month. 

Maximum. 

1 

j Minimum. 

1 Mean. 

i 

Sec.-ft.per 
sq.  mile. 

Depth  Id 
Inches. 

805 

1 

82 

1 

269 

1 16,500 

1 

' 0.122 

0. 14 

2.2^ 

307 

784 

43.  SCO 

.355  : 

.37 

2,280 

1.900 

628 

367 

, 857 

I 52,700 

.388  1 

. 45 

355 

842 

1 50.100 

.381  1 

. 43 

no 

208 

12,800 
' 13,700 

.094  1 

.11 

588 

06 

231  ' 

. 105  ! 

. 12 

July 

no 

25 

56.  t»  1 

3.490 

941 

.026 

.03 

22 

13 

15.3 

.00ti9 

,01 

17 

17 

17 

1,010 

1.250 

•0077 

.01 

25 

20.4  ' 

.0092 

.01 

900 

22 

196 

11,700 

83,000 

.069 

.10 

6,920 

82 

1,360  1 

.615 

.71 

The  year 

i 5.920 

' 13 

L 

1 405 

1 291,000 

.183 

2.49 

Not*.— Values  are  rated  us  go<x!. 


MISCELLANEOUS  MEASUREMENTS. 

The  following  miscellaneous  measurements  were  made  in  Snake 
River  drainage  basin  in  1906: 

Asotin  Creek  at  Asotin,  Wash. — This  station,  which  was  discon- 
tinued December  31,  1,905,  is  described  in  Water-Supply  Paper  No. 
178,  page  167.  A measurement  was  made  December  21,  1906. 

Width,  52  feet;  area,  68  square  feet;  g?4;e  height,  3.97  feet;  discharge,  290  w^cond- 
feet. 

Bear  Creek  near  WaUenm,  Greg. — The  reference  point  is  on  top  of 
the  lower  end  of  the.  left  floor  beam;  gage  heights  are  distances  below 
reference  poinf. 

May  22,  width  35  feet;  area,  55  square  feet;  gage  height,  —7.66  feet;  discharge,  226 
second-feet. 

June  26,  width,  37  feet;  area,  62  square  feet;  gage  height,  —7.45  feet;  discharge,  259 
second-feet. 

Five  point  Creek  near  Ililgard,  Greg. — A measurement  was  made 
just  above  the  mouth  March  10,  1906.  The  water  surface  was  6.34 
feet  below  the  top  of  the  highway  bridge  floor,  upstream  side,  at  a 
point  23  feet  from  the  right  end  of  the  floor. 

Width,  25  feet;  area,  45  square  feet;  discharge,  157  sc-cond-feet. 

A measurement  was  made  at  low  water  December  4,  1906.  The 
water  surface  was  7.15  feet  below  a bent  spike  in  the  downstream 
side  of  the  top  log  of  the  right  abutment  of  the  highway  bridge. 

Width,  20  feet;  area,  21  square  feet;  discharge,  7.4  second-feet. 

Minam  Greek  near  Lovely,  Greg. — The  discharge  of  this  stream  was 
found  December  9,  1906,  by  taking  the  difference  of  the  discharges 
of  Wallowa  River  above  and  below  its  mouth.  Discharge,  228  sec- 
ond-feet. 
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WdUowa  River  near  Lovely,  Oreg. — A measurement  was  made  at 
medium  stage,  December  9,  1906,  at  the  footbridge  just  below  Can- 
yon stage  stations  and  above  the  mouth  of  Minam  Creek.  Tlw 
water  surface  was  l.OS  feet  below  a small  ledge  of  projecting  rock  on 
the  right  bank,  9.0  feet  vertically  underneath  a point  on  the  top  of  tlie 
downstream  log  of  the  footbridge,  7.5  feet  from  the  right  end  of  the 
log. 

tVkllh,  8.5  feet;  arra,  ]8f>  square  feet;  (Jiseliarge,  549  seeoml-ft'et. 


MitccUaneout  vieeuuremailt  in  Snate  Hirer  drainage  baein  in  1906. 


Date. 

Stream.  j 

Local'ty. 

Width.' 

1 

Area  of 
section. 

IH#- 

rtu.rje 

January  9 

1 

BoitH*  lUver 

Below  Barl>er  dam  and  7 

1 FeH.  1 

144 

S6S 

April  4 

Btimt  River 

1 miles  alK>ve  Boise.  Idaho. 

' Huntington,  Oreg ' 

78 

m 

August  6 

Cellar  Creelt 

' In  canyon,  8 miles  al>ove 
1 Uackay,  Idaho.  | 

1 At  most  northerly  meadows, 

10  , 

6.2 

12.5 

July  19 

North  Fork  Buffalo  KIver.. 

R2  ' 

75 

1 165 

Septpuil>er  . . ,| 

j 

John  Day  River 

1 

1 \V  yomlng.  ] 

1 Junction  with  South  Fork 

42 

KM 

' 5R2 

Snake  River,  Wyomloit. 

1 

WAI>t..t  M'Af.I.A  RI^^:U  WRAIXAGK  R.VSIX. 

DESCniPTIOX  OF  BASIX. 

Walla  Walla  River  heads  on  the  northwestern  slope  of  the  Blue 
Mountains  in  northeastern  Oregon  and  southeastern  Washington, 
flows  westward,  and  unites  with  the  Columbia  at  Wallula,  Wash. 
The  Blue  Mountains  have  an  elevation  of  approximately  2,000  feet 
above  the  surrounding  country;  their  northwestern  slopte  is  drained 
by  the  numerous  tributaries  of  the  Walla  Walla  and  tlieir  southeastern 
slope  by  those  of  Grande  Konde  River,  a tributary  of  the  Snake. 
The  drainage  basin  is  a broad,  triangular-shaped  area,  aggregating 
1,050  square  miles.  Except  on  the  mountain  slopes  the  area  is  tim- 
berle.ss,  l)eing  com|>osed  of  rolling  table-lands  devoted  largely  to  the 
proiluction  of  wdieat.  The  valleys  are  level  tracts  in  which  irriga- 
tion has  reached  a high  stage  of  tlevelopment.  The  rainfall  at  Walla 
Walla,  Wash.,  is  about  18  inches  per  annum.  The  principal  tribu- 
taries of  the  stream  are  Little  Walla  Walla  River,  Mill  Creek,  on 
which  the  city  of  Walla  Walla  is  situateil.  Garrison  Creek,  Yellow- 
hawk  Creek,  Cottonwood  Creek,  and  South  Fork  of  Walla  Walla 
River. 

The  main  stream  and  its  tributaries  are  used  extensively  for  irriga- 
tion and  power.  The  powder  plant  of  the  Northwestern  Gas  and  Elec- 
tric Company,  from  which  the  cities  of  Pendleton,  Walla  W^alla, 
Weston,  and  neighboring  towns  are  connected  by  an  electric  line, 
is  located  on  South  Fork  of  Walla  Walla  River,  about  12  miles  above 
Milton. 
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WALLA  WALLA  RIVER  NEAR  MILTON,  OREO. 

This  station  was  establish e<l  August  12,  1905,  to  replace  the  station 
at  Milton,  Oreg.,  one-half  inile  below.  It  was  located  near  the  old 
city  reservoir,  1 J miles  above  Milton,  but  the  gage,  cable,  and  bench 
mark  were  destroyed  by  flood  May  30,  1906,  and  on  August  16,  1906, 
the  station  was  reestablished  at  West’s  highway  bridge,  3 miles  above 
Milton.  A small  ditch  heads  just  above  the  bridge. 

The  channel  is  straight  above  the  station  and  curved  below.  The 
water  is  shallow  and  the  current  swift.  The  banks  are  low  and  liable 
to  overflow.  The  bed  of  the  stream  is  composed  of  clean  sand  and 
gravel  and  liable  to  shift.  There  is  one  channel  at  all  stages.  ” 

Measurements  are  made  from  the  bridge.  The  initial  point  is  the 
face  of  the  right  abutment. 

The  gage,  which  is  read  by  Maud  Osborn,  is  a 2 by  6 inch  timber 
spiked  vertically  to  the  right  abutment.  The  bench  mark  is  a 20- 
penny  spike  in  pole  1170  of  a transmission  line  at  the  southwest  cor- 
ner of  the  bridge;  elevation,  9.03  feet  above  the  datum  of  the  gage. 

The  conditions  at  the  old  station  and  the  bench  marks  are  described 
in  Water-Supply  Paper  No.  178,  page  178,  where  are  given  also  refer- 
ences to  publications  that  contain  data  for  previous  years. 


Discharge  iruasuremenls  of  Walla  Walla  liii  cr  near  Milton,  Oreg.,  in  1906. 


Date. 

Hydrographf*r. 

! Width. 

1 

Area  of 
HOC  lion. 

Oago 

height. 

Dis- 

charge. 

1 fWt. 

Sq.ft. 

Feet. 

Sec.-ft. 

FebniAFT  19 . .. 

R.8.  Hall 

1 00 

91 

0 4.G2 

413 

47 

00 

lf«r  n 

o 4. 13 

m 

186 

4A 

50 

112 

« 

AO 

99 

43 

52 

« 1.63 

97 

Deomber  11 . .. 

H.  HcOlaahan 

!i3 

72 

«2.20 

300 

a Qa£e  near  city  reeervoir.  r Gage  at  Weat'a  bridge, 

t Meaaured  by  wa^ng  at  raouthof  C'ouae  Creek. 


Daily  gage  height,  in  feet,  of  Walla  Walla  Hiver  near  Milton,  Oreg., for  1906. 


Day. 

Jan. 

Keb. 

Mar. 

Apr. 

May. 

Sept. 

Oct, 

Nov, 

Dec. 

, 

4.02 

4.28 

4.38 

4.70 

4.45 

O 1.35 

1.65 

1.75 

1.05 

2 

4.00 

4.28 

4.32 

4.00 

4.45 

1.55 

1.76 

1.75 

1.05 

3 

4.00 

4.20 

4.1» 

4.00 

4.48 

1.45 

1.75 

1.65 

1.85 

4 

4.02 

4.28 

4. 60 

4.45 

1.66 

1.66 

1.70 

1.85 

4. 10 

4. 18 

4.22 

4.00 

4.35 

1.05 

1.85 

1.75 

1.00 

6 

4.22 

4. 15 

4.22 

4.62 

4.35 

1.55 

1.75 

1.75 

1.05 

4.82 

4. 10 

4.25 

4.62 

4.30 

1.35 

1.75 

1.86 

2.05 

8 

4.30 

4.10 

4.30 

4.05 

4.30 

1.05 

1.65 

1.85 

2.05 

4.22 

4.08 

4.38 

4.70 

4.30 

1.55 

1.75 

1.90 

2. 15 

10 

4.20 

4.06 

4.38 

4.60 

4.30 

1.05 

1.75 

1.65 

2.05 

4.20 

4.08 

4.35 

4.55 

4.30 

1.55 

1.75 

2.05 

2.05 

4.18 

4.05 

4.32 

4.45 

4.30 

1.55 

1.05 

2.85 

2.35 

13 

4.22 

4.02 

4.25 

4.42 

4.25 

1.65 

1.75 

2.75 

3.30 

14 

4.22 

4.02 

4.22 

4.48 

4.25 

1.75 

1.75 

2.05 

2.20 

4.20 

4.06 

4.22 

4.50 

4. 28 

1.75 

1.75 

3.26 

2. 15 

8078— IBB  214—07 9 
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Daily  yage  htighl^in /fft,  of  Walla  Walla  River  ruar  Milton,  Oreg.^  in  1906 — Con. 


Day.  I 

JaD. 

1 Feb. 

1 

Mar.  j 

1 1 

Apr. 

May. 

1 Sept. 

Oct.  : 

i Not, 

j Der. 

t«: ' 

! 4.2N 

1 4.05 

4.20 

4.58  I 

4.22 

' 1.75  1 

1 

1.85 

1 

3.65 

! 

, 2 39 

17 

4.22 

! 4.a'> 

4. 15  1 

4.55  1 

4.15 

1 1.75  1 

! 1. 75  1 

1 2.05 

, cat 

, 4.20 

4. 12 

4.52  ' 

4.25 

1.75 

1.75  1 

1 2-75 

225 

19 i 

4.  IS 

1 4.00 

4. 10  1 

4.52 ; 

; 4.25  1 

1.65 

1.75  1 

1 2.65 

215 

a) 

1 4.12 

1 4.60 

4. 10  1 

4.52 

4.12  j 

1 1.75  ! 

'■”i 

1 

1 115 

21 

4.10 

4.00 

! 4.  10 

4.02 

4.13 

1.75 

1.65  , 

2.^  , 

1 4.<W 

22 

1 4.12 

4.55 

> 4.10 

4.70 

4.12 

1.75 

1.75  i 

2.  15 

a « 

• 4.  IK 

, 4.45 

4. 10 

4.65 

4.13  j 

1 1.S5 

1.75 

2.05  1 

1 20D 

1 4.40 

1 4.43 

1 4.2.5 

4.li0  ; 

4. 12 

1.H5 

1.70  . 

1.95  : 

2» 

4.ao 

4.38 

4.30 

4 52  ; 

4.10 

1.75 

1.75  1 

1 1.95  1 

1 295 

1 

4.35 

4.32 

t 4. 48 

4.12 

1.75  1 

1 1.75  1 

1 1.95 

' 290 

4.40 

4.40 

4.G2 

1 4.  4,»  ; 

4.13 

1 1.75  ' 

' 1.65 

1.90 

2 * 

2S 

4.32 

4.4f) 

4.62 

4.  4.5  1 

1 4.12 

1.85 

1 1.75 

1.85  ‘ 

285 

29 

4.30 

4. tin 

j 4. 45  ' 

' 5.90 

1.75  1 

1 1.70 

1.80 

2« 

4.» 

1 4.641 

4. 

. (*) 

i.(» 

1.75 

1 '-86  1 

273 

3! 

j 4'i’l 

• 4.7*2 

! 

1 

1 

1 1.75 

1 1 

1 

275 

a On  papp  at  West’s  bridge. 


(Jage  and  cable  washed  away  by  flood. 


Hating  table  for  Walla  Walla  River  ruar  Milton,  Oreg.^/rom  January  1 to  May  t9^  I9fJ6. 


1 Gage  1 
1 height. 

Dia- 

chargi!. 

‘ Gage  1 
height.  1 

Dla-  1 
cliarge. 

I Gage  1 
height.  1 

1 

j charge. 

Ga^  1 
height. 

j Di»- 
cliarge. 

Gage  1 
beiglit.  1 

t DI»-  1 

cliarge. 

Fret. 

1 Sec.-/t. 

!,  Frrt. 

See.-ft.  '• 

■ Fret.  1 

1 

Fret,  i 

1 Sec.-ft. 

Fret.  1 

1 

8rr.~ft.  1 

3.N) 

1 94 

J 4.10 

, 175 

1 4.30  , 

|l  4.40  1 

, 2M  1 

4.50  ; 

349  ' 

4.70 

44»  1 

3.00 
1 4.00 

1 117  i|  4.20 

144  ' 

1 210 

\ 297  ' 

4.(i0 

1 1 

' 406 

1 1 

4.80 

1 

I'  1 

634  1 

1 

1 

Notk.— The  above  table  is  appllcabie  only  for  o{M‘n><’hannel  conditions.  It  Is  based  on  dischArg* 
measurements  made  during  and  la  wefi  defined  below  gage  height  4.2  feet. 

Monthly  dufchargr  of  Walla  Walla  River  near  Milton,  Oreg.,for  1906. 

[Drainage  area,  130  square  miles.) 


Discliarge  in  Bceond-feet.  | Run>ofl. 


Month.  ' 

5Iaximum. ' 

1 

Minimum. 

Mean . 

Total  in 
acre-feet. 

Sec.-ft.  perl 
1 aq.mlle.  | 

1 Depth  in 
1 inebea. 

January 

349 

144 

1 j 

' 221 

13,{j00 

1.70  ' 

1.9b 

February 

40t>  i 

150 

239 

13,300  ! 

1 i 

1.92 

Maivh 

482  i 

175 

2fi0 

16.000 

200  1 

2 31 

April 

M'O  I 

307 

3S4 

22,800 

1 2.95 

229 

Way  1-29 

1.370  1 

175 

274 

1 15.800 

2.11  i 

228 

i ! 

1 81,500 

1 

1 

, i 

1 

Note.— Values  are  ratcii  as  excellent. 


SOUTH  FORK  OF  WALLA  WALLA  RIVER  NEAR  MILTON,  OREO. 

This  station  was  originally  established  Februarj'  15,  1903,  6 miles 
above  the  mouth  of  the  river  and  12  miles  from  Milton,  Oreg.  The 
conditions  at  this  station  and  the  bench  marks  are  described  in 
Water-Supply  Paper  No.  178,  page  170,  where  are  given  also  refer- 
ences to  publications  that  contain  data  for  previous  years. 

The  flood  of  May  30,  1906,  entirely  changed  the  channel.  On 
August  10,  1906,  a new  station  was  established  one-fourth  mile  above 
the  headgate  of  the  Northwestern  Gas  and  Electric  Company’s  pip>e 
line.  This  point  is  above  all  diversions. 
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The  channel  is  straight  for  200  feet  above  and  below  the  station. 
The  banks  are  low  and  liable  to  overflow.  There  is  one  channel  at 
all  stages.  The  bed  of  the  stream  is  of  gravel  and  will  change  during 
high  floods.  The  current  is  swift  at  all  stages. 

Measurements  are  made  by  wading  17  feet  below  the  gage.  The 
initial  point  for  soundings  is  a blaze  on  a cottonwood  tree  on  the 
left  bank. 

Gage  heights  are  furnished  by  the  Northwestern  Gas  and  Electric 
Company,  through  Mr.  Paul  Young.  The  gage  is  a 2 by  6 inch  timber, 
spiked  in  a vertical  position  to  a tree  on  the  left  bank.  The  bench 
mark  is  a spike  in  the  roots  of  a large  cottonwood  tree  on  the  left 
bank,  10  feet  from  the  gage;  elevation,  7.74  feet  above  the  datum 
of  the  gage. 


Ditcharge  meaturementt  of  South  Fork  of  ^VaUa  Walla  Rirrr  ruar  Milton,  Oreg.,  in  1906. 


Date. 

Ilydrc^rapbor.  ' 

Gage 

height. 

Dis- 

charge. 

February  20 

i 

R.  8.  nail 1 

' Feet.  1 Sq.ft. 
48  71 

45  1 41 

45  1 48 

45  > 49 

42  : 56 

Feet. 
a 2. 10 
a 1.50 
0 1.66 
t2.50 
l>Z.7Z 

Sec.-ft. 

390 

150 

171 

120 

183 

December  13  ... 

H.  McGlashan 

a Gage  at  bridge.  t (tagi>  ut  hcadgatc. 


Daily  gage  height,  in  feet,  of  South  Fork  of  Walla  Walla  River  near  Milton,  Oreg.,  for 

1906. 


Day. 

Jan. 

Feb. 

Mnr. 

Apr. 

May. 

June. 

Aug. 

Sopt. 

1 

1.7 

1.2 

1.55 

1.7 

1.65 

2.0 

2.0 

1.55 

1.65 

2.0 

1.0 

4 

1.65 

1.  65 

2.0 

1.6 

1.0 

1.6 

2.0 

6 

1.6 

1.6 

2.0 

7 

1.6 

1.6 

1 K.4 

8 

1.65 

7 

2, 1 

1.8 

0 

1.65 

1.6 

2. 1 

1.85 

10 

1.7 

1.7 

2.0 

9 .5 

11 

1.65 

1.55 

25 

12 

1.55 

1.8 

13 

1.65 

1.55 

14 

1.G5 

1.55 

15 

1.65 

1.  55 

1.5 

1.8 

2!  55 

16 

1.7 

1 1'i 

17 

1.7 



1.  7S 

18 

1.7 

1.  5 

L_7 

1.7 

2.  2 

1.5 

20 

2.0 

1.7 

1.65 

2, 1 

1.5 

1.65 

2,0 



23 

1.8 

1.9 

. 

I.  5 

1.8 

1.8 

1.6 



1.95 

1.8 

1.  7 

2.05 



26 

1.9 

1.8 

1.  75 

28 

1.75 

i.  75 

2.0 

1.7 

2.0 

2.86 

30 

1.7 

1.95 

2.0 

31 

1.7 

2. 15 



2.5 
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SURFACE  WATER  SUPPLY,  1906. 


MISCELLANEOUS  MEASUREMENTS. 

The  following  miscellaneous  measurements  were  made  in  Walla 
Walla  River  drainage  basm  during  190G: 

Couse  CreeJc  near  Milton,  Oreg. — March  23,  discharge,  10  second- 
feet;  August  10,  dry. 

Dry  Creek  near  MiUon,  Oreg. — A measurement  was  made  500  feet 
below  the  crossing  of  Finis  Irrigation  Company’s  flume.  The  water 
surface  was  0.5  foot  below  the  bench  mark  on  a rock  50  feet  above 
the  section. 

Width,  18  fo-t;  art-a,  10  square  f(>et;  discharge,  13  second-feet. 

Walla  WaUa  River  at  Milton,  Oreg. — The  following  discharges  were 
computed  from  .slope  measurements  for  the  spring  and  fall  floods: 

May  30,  width,  .310  feet;  area,  924  square  feet;  dbehatge,  8,130  second-feet. 

November  14,  width,  281  ft*et;  ari’a,  632  square  ft-et;  discharge,  4,550  second-feet. 

North  Fork  of  Walla  Walla  River  near  Milton,  Oreg. — Measurements 
were  made  near  the  junction  with  South  Fork. 

March  23,  width,  17  feet;  area,  12  square  feel;  discharge,  28  second-feet. 

March  24,  width,  16  feet;  area,  8 stjuare  feet;  discharge,  21  second-feet. 

August  29,  width,  12  feet;  area,  12  square  feet;  discharge,  7 second-feet. 

OLV-TIliLA  UIVEU  DUAIXAtJE  BASIN. 

DESCRIPTION  OF  BASIN. 

Umatilla  River  rises  in  the  western  slopes  of  the  Blue  Mountains  in 
nortlieastcm  Oregon,  flows  westward,  and  joins  Columbia  River  at  the 
town  of  Umatilla.  Its  drainage  area  is  timberless  except  on  the 
mountain  slopes,  and  is  composed  of  rolling  table-lands  devoted  largely 
to  the,  production  of  wheat.  The  rainfall  on  the  drainage  area  varies 
from  24  inches  on  the  headwaters  to  10  inches  at  the  mouth. 

The  waters  of  this  stream  are  used  for  both  power  and  irrigation 
purposes,  and  it  is  one  of  the  most  important  rivers  in  the  State. 

UMATILLA  RIVER  AT  OIBBON,  OREO. 

This  station  was  established  July  22,  1896.  It  is  located  about 
1 mile  west  of  Bingham  Springs  Railroad  station  (Gibbon  post-office), 
Oreg.  The  conditions  at  this  station  and  the  bench  marks  are  de- 
scribed m Water-Supply  Paper  No.  178,  page  181,  where  are  given 
also  references  to  publications  that  contain  data  for  previous  years. 

The  gage  at  this  station  was  read  during  a portion  of  1906  by  J.  C. 
Hilliard.  The  gage  was  washed  out  May  30,  1906,  and  on  December 
3 a new  one  was  installed  about  50  feet  upstream  from  the  cable  on 
the  left  bank.  It  consists  of  a 2 by  6 inch  timbers,  in  two  sections, 
spiked  to  cottonwood  trees.  Tbe  bench  mark  is  a spike  in  the  root 
of  a 16-inch  yellow  pine,  415  feet  from  the  initial  point  for  soundings, 
160  feet  from  the  railroad  track,  and  20  feet  upstream  from  the  line 
of  the  cable  extended;  elevation,  9.03  feet  above  the  datum  of  the 
gftge. 
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Ditcharge  mearuremenU  of  Umatilla  River  at  Gibbon,  Oreg.,  in  J906. 


Date. 

Hydrograpber. 

1 Width. 

Area  of 
1 section. 

' Oage 
heignt. 

Dls- 

chargt'. 

February  1 

R.  8.  Hail 1 

Feet. 

53 

Feet. 

' «1.80 

Sec.gt. 

351 

March  14 ' 

55  1 

80 

1 01.85 

415 

April  2 

117 

260 

03.28 

1,660 

1,310 

203 

April  21 

112 

203 

42.80 

May  26 

R.  8.  TIaU 1 

1 ^ 

44 

41.40 

112 

307 

1,300 

! 86 

80 

102 

December  3 1 

1 

1 Stevens  and  Kc Glasha n 

1 102 

132 

ftl.60 

183 

1 

« OJd  gagr».  ft  Nfiw  gagn. 


I^ly  height^  in  feet^  of  Umatilla  River  at  Gibbon,  Oreg.,  for  1906. 


Day. 

Jan. 

Feb. 

>• 

Mar. 

Apr. 

May. 

Dec. 

Day 

Jan. 

Feb. 

Mar. 

Apr. 

Mav. 

* 

I>ec. 

1 

1.45 

1.9 

3.7 

2.2 

17 

1.6 

1.7 

2.4 

1.5 

It9 

1.4 

I,« 

1.9 

3.25 

18 

1.6 

1.7 

1.7 

2.4 

1.4,1 

1.9 

•1.4 

1.8 

1.8 

2.0 

2.0 

•1.5 

, 19 

1.55 

2.4 

2.4 

14 

1.9 

4 

1.8 

1.8 

2.9 

2.0 

1.5 

.20 

1.55 

2.3 

1.5 

2.7 

1.4 

5.2 

5 

1.5 

1,8 

l.H 

2.8 

2.0 

1.5 

' 21 

1.5 

2.4 

1.6 

2.8 

1.4 

6.8 

6 

1.7 

1.8 

2.9 

1.96 

1.6 

i 22 

1.5 

2.3 

1.5 

2.0 

1.4 

4.6 

7 

i.8 

1.6 

1.8 

3.3 

1.9 

2.1 

23 

2.2 

1.5 

1.4 

3.8 

8 

1.7 

t.fi 

2.06 

1.8 

2.5 

24 

2.0 

2.0 

2.0 

2.5 

14 

3.6 

9 

1.05 

1.6 

2.3 

1.8 

3.  4 

25 

2,35 

2.0 

2.7 

2,5 

1.4 

3.7 

10 

M»5 

1.55 

3.4 

2.9 

1.75 

2.2 

■ 26 

2.1 

2.0 

2.75 

2.5 

1.4 

4.1 

u 

1.6 

1.5 

2,8 

1.75 

2.2 

27 

2.0 

3.4 

2-4 

1.4 

8.7 

13 

L7 

1.5 

2-0 

2,5 

1.7 

2.2 

38 

1.9.1 

3.3 

2.4 

1.7 

3.« 

13 

1.G5 

1.5 

1.9 

2.5 

1.7 

2.1 

29 

1.9 

3.0 

2.4 

3.4 

J4 

l.O 

1.5 

3.4 

1.7 

2.0 

30 

1.9 

3.5 

3.3 

(<•1 

3.1 

JS 

1.5 

2.5 

1-6 

2.0 

31..  .. 

1..H5 

4. 1 

3.0 

16 

1.6 

1.5 

’i.V 

2.4 

1.5 

1.9 

« New  gagr  Installed  December  3.  No  relation  determined  for  the  two  gages. 
Oage  destroyed  by  flood. 


Rating  table  for  Umatilla  River  at  Gibbon,  Oreg.,  from  January  1 to  May  29,1906. 


§i 

=.S 

Dls. 

charge. 

Gage 

hel^t. 

Dis- 

charge. 

' Gage 
1 hei^t. 

Dis- 

chaigo. 

Gage 

hei^t. 

Dis- 

charge. 

Gage 

hel^t. 

Dis- 

charge. 

Feet. 

Sec.gt. 

Feet. 

Sec.-ft. 

6^ 

Feet. 

Sec.~ft. 

1,0/5 

Feet. 

Sec.-ft. 

l.atX) 

Feet. 

Sec.-ft. 

2.^ 

1.40 

1* 

100 

2.60 

3.20 

3.80 

1.50 

233 

ZIO 

635 

2.70 

1,170 

3.30 

1,765 

3.90 

2,415 

1.60 

284 

2.20 

720 

2.80 

1,265 

3.40 

1,870 

4.00 

2,530 

1.70 

343 

2.30 

805 

1 2.90 

1,360 

3.50 

1,97,1 

4.10 

2,645 

1.80 

408 

2.40 

895 

1 3.00 

1.460 

3.00 

2.085 

1.00 

479 

2.50 

985 

1 3.10 

1,560 

3.70 

2. 195 

Note.— Tho  above  table  is  applicable  only  for  open-channel  conditions.  It  Is  based  on  discharge 
measurements  made  during  190^1  and  Is  well  defined  l>elow  gagi'  heights  3 0 feet. 


Monthly  discharge  of  Umatilla  River  at  Gibbon,  Oreg.,  for  1906. 


[Drainage  an*a.  353  square  mlle.s.] 


Month. 


January 

February 

March 

April 

JJay  1-28 

The  period 


Discharge  in  fHvond-fc«*t. 

Run-ofl. 

Maximum. 

' Minimum. 

Mean. 

1 acre-feet.  iScc.-ft.per 
1 1 sq.  mile. 

Depth  in 
inches. 

762 

190 

352  ' 

T 

21,600  1 1.00 

1. 15 

895 

233 

441  1 

24,500  1 1.2.1 

1.30 

2,540 

233 

734 

45,100  j 2.08 

2.40 

2,200 

805 

1,190 

70,800  1 3.37 

3. 76 

720 

190 

344 

19,100  1 .976 

1.02 

i 181,000  1 

1 

1 1 

Note.— V'alues  January  to  May  are  rated  as  good. 
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SURFACE  WATER  SUPPLY,  1906. 


UMATILLA  RIVER  AT  YOAKUM,  DREG. 

This  station  was  establisiied  May  5,  1903.  It  is  located  one-haH 
mile  east  of  Yoakum,  a station  of  the  Oregon  Railroad  and  Navigation 
Company,  at  what  is  known  as  the  Yoakum  wagon  bridge.  The 
conditions  at  this  station  and  the  bench  marks  are  described  in  Water- 
Supply  Paper  No.  178,  page  185,  where  arc  given  also  references  to 
publications  that  contain  data  for  previous  years. 


l>i$charg(  mtoBurem^U  of  Umatilla  River  at  Yoakumy  Oreg.y  in  1906. 


Date. 

Hydrographer. 

width-! 

1 

Area  of 
section. 

0«K  I 

bel^t.  I 

DU- 

R.  8.  Hall 

Ffet.  ' 
75 

Sq.ft- 

224 

Fttl,  1 
4.45 

S€C.~ft. 

SM 

. ...” 

352 

5.9B 

4,nc 

1 ^ 

1 R.  8.  Hall 1 

531 

1 5.30 

■ill 

154 

3.30 

Nov«‘mt)**r  2»V».  .i 

1 H.  McGlafban ' 

75  : 

239 

4.05 

‘ 1 

2H 

a Smnt>  flUirk  wnt<?r  and  eddk*«. 


Daily  gage  heighty  in  frety  of  Umatilla  River  at  Yoabumy  Oreg.yfor  1906. 


Day.  Jan. 

feb. 

Mar. 

' 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct, 

Sot. 

Pec 

1 ' 4.3 

53 

53 

8.05 

50 

9.5 

3.7 

2.7 

58 

59 

52 

5> 

2 4.3 

51 

53 

7 25 

50 

8.0 

3.6 

57 

58 

59 

52 

19 

.3 4.1 

5 0 

52 

7.0 

4.9 

7.4 

55 

Z7 

58 

50 

52 

59 

4 4 1 

4.8 

52 

7.1 

4.9 

7.4 

3.5 

2.7 

58 

50 

51 

59 

5 4.1 

4.6 

51 

7.2 

4,7 

7.3 

3.4 

57 

58 

AO 

52 

A. 

« 4.  2 

4.5 

5.0 

7.2 

4.7 

7.2 

53 

57 

58 

50 

52 

4. 

7 ’ 4.6 

4.5 

4.9 

7,2 

4.5 

6.9 

53 

57 

58 

50 

52 

4.3 

8 4.6 

4.4 

Al 

7.2 

4.4 

57 

52 

2.7 

58 

50 

53 

4.4 

4.4 

55 

7.3 

4.4 

5 5 

3.1 

57 

2.8 

50 

5 5 

IS 

10 4.2 

4.3 

A7 

58 

4.3 

52 

51 

57 

58 

50 

5 5 

4.8 

11 1 4.3 

4.3 

58 

55 

4.3 

57 

51 

57 

58 

50 

55 

4 8 

12 ; 4.3 

4.2 

55 

5 1 

4.2 

A4 

3.1 

2.8 

58 

50 

55 

4.7 

13 i 4.3 

4. 1 

55 

50 

4.2 

AO 

3. 1 

3.0 

50 

3.0 

55 

46 

14 4.3 

4.1 

■V2 

6.0 

4.2 

4.9 

3.1 

AO 

3.1 

50 

52 

45 

15 4.2 

4.0 

A1 

6. 1 

4.2 

4.8 

3.0 

50 

3.1 

50 

59 

45 

16 4.2 

4.0 

50 

54 

4.2 

4.$ 

3.0 

5 0 

51 

55 

57 

4$ 

17 4,3 

t.o 

4 9 

53 

4.0 

4.6 

,V0 

50 

50 

5 6 

50 

44 

18 ‘ 4.3 

4.0 

4.5 

51 

4.0 

4.5 

3.0 

59 

3.0 

55 

4.9 

44 

19 1 4.3 

50 

4.6 

50 

59 

4.5 

3.0 

59 

3.0 

55 

4.5 

45 

20 4.3 

58 

4.6 

50 

3.9 

4.4 

2.9 

58 

50 

55 

4.5 

58 

2! ' 4.2 

57 

4.6 

5 2 

3.9 

4.3 

2.9 

58 

3.0 

55 

4.5 

9.0 

22 ' 4.2 

57 

4.7 

5 4 

59 

4.3 

2.9 

2.8 

3.0 

55 

4.  4 

7,9 

23 4.3 

56 

4.7 

53 

3.9 

4.2 

2.8 

2.8 

2.9 

56 

4.3 

7.0 

24 ' 4.8 

5.6 

59 

59 

3.9 

4.2 

2.8 

58 

2.9 

5 6 

4.3 

6.5 

25.... ^ 6.3 

55 

6.1 

57 

3.9 

4.1 

2.8 

3.0 

2.9 

56 

4.2 

&5 

26 [ 6.8 

5.4 

57 

545 

3.9 

4.0 

2.7 

2.9 

59 

56 

4.0 

7.0 

27 i 5.7 

53 

7.2 

53 

58 

4.0 

2.7 

2.9 

2.9 

56 

4.0 

7. 1 

28 56 

53 

7.4 

53 

4.0 

4 1 

2.7 

58 

2.9 

55 

4.0 

65 

20 54 

7.0 

52 

565 

2 7 

30 ; 5 4 

7.2 

5 2 

3.8 

2 7 

2J1 

AO 

31 5.3 

7,75 

15  0 

2,7 

2.8 

3.3 

V 



a£»timatcdi  water  overflowed  bottom  lands. 
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Rating  table  for  Umatilla  River  at  Yoahvmy  Greg. ^ for  I90b. 


0am 

bei^t. 

Dis- 

charge. 

1 Gage 
height. 

Dis- 

charge. 

fl 

Dis- 

charge. 

Ga^ 

height. 

Di»- 

charge. 

Gage 

hel^t. 

Dis- 

charge. 

Fret. 

Sec.-ft. 

Feci, 

Sec. -ft. 

Fftt. 

Sec.^. 

Feet. 

See.-/t. 

, 

Feet. 

See. -ft. 

2.70 

& 

180 

2& 

4.90 

7M 

6.U0 

1,645 

8.20 

4.5W 

2.80 

37 

190 

253 

5.00 

K20 

6.20 

1,840 

a40 

4,940 

2.90 

47 

4.00 

284 

6. 10 

890 

6.40 

2,040 

&60 

5.300 

3.00 

» 

4.10 

320 

5.20 

965 

6.60 

2,260 

&80 

5,680 

3.10 

73 

4.20 

360 

5.30 

1,040 

6.80 

2,500 

9.00 

6,060 

a20 

89 

j 4.30 

410 

5.40 

1,120 

7.00 

2,750 

10.00 

8, 190 

3.30 

107 

' 4.40 

460 

5.50 

1,200 

7.20 

3,020 

11.00 

10,750 

Z.40 

127 

ISO 

615 

5.60 

1,285 

7.40 

3,310 

12.00 

13.730 

a50 

149 

4.60 

570 

5.70 

1,370 

7.00 

3,610 

laoo 

17,000 

aoo 

173 

1 4.70 

630 

5.80 

1.460  , 

7.80 

3,930 

14.00 

20,400 

a?o 

199 

4.80 

690 

5.90 

1,550 

8.00 

4,250 

15.00 

23,900 

1 


Note. —The  Above  table  is  appUeablo  only  for  open-channel  conditions.  It  Is  based  on  dischar^ 
nieaeitrements  made  during  190^1006  and  U well  <leflned  lielow  gage  height  9-7  feet. 


Monthly  discharge  of  Umatilla  River  at  Yoahnn^  Oreg.^for  1906. 


[Drainage  area,  1,200  square  miles.] 


Discharge  In  second-fcct.  I ! Run-off. 


Maximum. 

Mlnlmmn. 

Mean. 

acrr»-(pet. 

Sec.-ft.  per 
sq.  mile. 

Depth  in 
inebee. 

January 

1,460 

298 

587 

36,100 

0.489 

0.56 

February 

1.460 

•2M 

697 

38,700 

.581 

.60 

March 

3.850 

.515 

1,370 

84,200 

1.14 

1. 31 

April 

Uiy 

4.340 

965 

2.000 

124,000 

1.74 

1.94 

23.900 

225 

1,770 

109.000 

1.47 

1.70 

June 

7.080 

225 

1,400 

86,000 

1.22 

1.36 

July 

199 

28 

72.7 

4.«0 

.061 

.07 

Au^st 

59 

28 

39.4 

2,420 

.033 

.04 

September 

73 

37 

48.4 

2.880 

.040 

.04 

October 

173 

47 

105 

6, 4(4) 

.088 

.10 

November 

1,550 

73 

.184 

22.800 

.320 

0.36 

December 

6,0(4) 

253 

l,3«X) 

83,500 

1.13 

i.30 

The  year 

23,900 

28 

832 

IW2.000 

.693 

9.38 

Note.— Values  arc  rate<l  as  f«)llows:  January,  Febniary,  and  July  to  Noveml>or,  good;  March  to 
June  and  December,  excellent. 


I'MATILLA  RIVER  AT  TMATIU-A,  OREG. 

This  station  was  establislieil  October  21,  190.3.  It  is  located 
about  1 mile  above  Umatilla,  Oreg.,  and  about  one-fourth  mile 
below  the  diversion  dam  of  the  Oregon  Land  and  Water  Company. 
To  obtain  the  total  discharge  of  the  river,  the  discharge  of  the  irri- 
gation ditch  must  be  added  to  that  of  the  river  at  the  gage.  The 
gage  was  read  during  1906  by  N.  E.  Newton.  The  conditions  at 
this  station  and  the  bench  marks  are  described  in  Water-Supply 
Paper  No.  178,  page  188,  where  are  given  also  references  to  publi- 
cations that  contain  data  for  previous  years. 
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Ditcharye  mea$ureinenU  of  Umatilla  River  at  Umatilla,  Oreg.,  in  1905-6. 


Dale. 

llydrographer. 

width. 

Area  of 
section. 

Gage 

hei^t. 

Dia- 

charge. 

1905. 

U.  8.  Hail 

Feet. 

1C7 

Sq.ft. 

166 

Feet. 

3.08 

See.-ft. 

1906. 

R.  8.  Hall 

177 

328 

4.00 

1,330 

652 

174 

219 

3.« 

April  19 

176 

328 

4.05 

1,440 

169 

17,500 

1,360 

414 

May  28 

u.  8.  Hall 

154 

106 

2.70 

May  31 0 

1,620 

330 

ILOO 

R.  8.  HiiU 

176 

4.05 

165 

178 

a02 

.\UgU8t  11  ^ 

November  25. . . 

1.10 

as 

165 

163 

3.00 

348 

• Measured  by  floats.  ^ Stream  bed  dry  except  at  left  edge. 


Dmly  gage  height,  in  feet,  of  Umatilla  River  at  Umatilla,  Oreg.,  for  1906. 


Oage 

hei^t. 

Dis- 

charge. 

<Jagp 

height. 

Dis- 

charge. 

Gage 

height. 

Dis- 

charge. 

Gage 

bei^t. 

Dis- 
charge. 1 

Gage 

bcignt. 

Dis- 

charge. 

Feet. 

•See.-/?. 

Feet. 

Sec.-ft. 

Feet. 

Ser..ft. 

Feet. 

Ser.-fi. 

Feet. 

Sec.~ft. 

1.10 

0.1 

2.10 

21 

3.10 

400 

4.20 

1.670 

6.20 

5.220 

1.20 

.2 

2.20 

32 

3.20 

485 

4.40 

1,975 

6.40 

5.620 

1.30 

.3 

2.30 

45 

3.30 

575 

4.60 

2.290 

6.60 

6.030 

1.40 

.4 

2.40 

(iO 

3.40 

675 

4.80 

2.t520  I 

6.80 

(V.450 

1.50 

.5 

2.  .50 

SO 

3.  .50 

775 

5.00 

2,9tiO 

7.00 

6,880 

1.60 

.7 

2.O1O 

108 

3.00 

885 

5.20 

3.310 

8.00 

0,200 

1.70 

1.5 

2.70 

H6 

3.70 

1.000 

5.40 

3,6"5 

9.00 

11,800 

1.80 

3.5 

2.80 

194 

3.80 

1,125 

5.00 

4.  (k50 

10.00 

14,580 

1.90 

7.5 

2.90 

252 

3.90 

1.Z50 

5.80 

4,<M5  ' 

11.00 

17,500 

2.00 

13 

3.00 

320 

4.00 

1,385 

(i.OO 

4,825 

1 

Note.— The  above  table  U applicable  only  for  opt>n’Chi<nnel  conditions.  It  is  Itased  on  discharge 
measurements  made  during  190^1906  and  is  well  de^ed  l)etwcen  gage  heights  2 feet  and  7 feet. 
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Monthly  ditcharge  of  Umatilla  River  at  VmatxUa^  Ortg.,for  1906. 

(Draina^  area,  2,130  square  miles.] 


DLscliar^o  lu  seoond-fwt.  Run-off. 


Month. 

1 a 

Minimum. 

TotalLo 

Soc.-ft.  p«'r 
sq.  ml^. 

D<Tpth  In 
indies. 

January 

1,100 

m 

4f>2 

30.:«0 

0.231 

a27 

February 

m 

601 

SH,400 

.324 

.34 

March 

3,070 

1,130 

r<i,500 

.531 

.61 

April 

3,i»0 

i,m 

Ill.UOO 

.873 

.97 

“it 

1A200 

m 

m 

GO.  400 

.402 

.63 

June 

$.200 

146 

i,m 

101.000 

.793 

.m 



127 

0 

15,0 

922 

.007 

.01 

Aup»t 

0.2 

0 

.0P4 

5.8 

.000044 

. 0000,5 

.September 

7.5 

0.2 

2.46 

m 

.0012 

.001 

Octoljcr 

CO 

a6 

31.0 

i,m 

.015 

.02 

No^wnljcr 

l,2.i0 

38.6 

323 

19.21X) 

.162 

.17 

Owmber 

6,020 

146 

i.lho 

?2,tJOO 

.554 

,f)4 

The  year 

15,200 

0 

700 

506,000 

.329 

4.45 

Notk.— Valoips  aro  ratod  a.s  IoUotjih:  JanuftTy  to  Jimo,  NovemfK*r  and  IVcem1>er,  pxceliiuit;  July  and 
()<*tobRr.  fair;  Augii.'»t  and  Septeml^r,  approximate.  Dischar^s  Interjwlatod  for  days  on  which  ga^ 
heights  were  not  observed. 


MISCELLANEOUS  MEASUREMENTS. 

The  following  miscellaneous  measurements  were  made  in  Umatilla 
River  drainage  basin  during  1906: 

Meacham  Creek  at  Gibbon,  Oreg. — A measurement  was  made  from 
the  highway  bridge  one-half  mile  east  of  the  Bingham  Springs  rail- 
road station  February  1,  1906.  The  water  surface  w'as  8.72  feet 
below  the  lower  end  of  the  floor  plank,  5. .3  feet  from  the  left  end  of  the 
truss. 

Width,  45  feet;  area,  130  square  feet;  disrharge,  189  second-feet. 

Minnehaha  Spring  near  Hermiston,  Oreg. — The  following  measure- 
ment was  made  May  7,  1906: 

Width,  6 feet;  area.  2.7  feet;  discharge,  2.6  second-feet. 

Wild  Horae  Creek  near  Pendleton,  Oreg. — A measurement  was  made 
February  26,  1906.  The  water  surface  was  7.42  feet  below  a tack 
in  the  upstream  side  of  the  bridge. 

Width,  16  feet;  area,  13  square  feet;  discharge,  22  second-feet. 


Discharge  meaxuremenU  of  Umatilla  Rirrr  near  FoslersO'  Oreg.,  in  J905-6. 


Date. 

Width. 

Aren  of 
section. 

Gage 
height,  j 

Dls- 

I charge. 

1906. 

' FrrI. 

Sq.ft. 

Ffft. 

Str..fl. 

November  11 

fp6 

55 

1 1.08 

1 40 

82 

106 

1 1.78 

227 

December  22 

115 

169 

1 2,10 

413 

December  28 

1906. 

102 

124 

1.84 

1 

291 

100 

115 

1.80 

219 

no 

157 

2.18 

420 

116 

1G6 

2.18 

. 429 

Tanusry  2t ' 

138 

267 

2.90 

^ 1,090 

February  9 1 

117 

161 

2.12 

423 

ftbroary  17 

105 

129 

1.85 

284 

March  a.. i ! 

1 

138 

272 

2.95 

1,140 

« At  highway  bridge,  4 milos  below  Echo,  Oreg. 
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Ducharge  measuremenU  of  Umatilla  River  at  Fendleton,  Oreg.,  in  1906. 


Dat<*. 

■Wldth.| 

Area  of 
section. 

Gage 

hel^t. 

1 Dte- 
i chaise 

Ffei, 
89  1 

Sg.fi. 

297 

Feet. 

1 

Sec.-ft. 

Februarj'  3& i 

104  1 

144  ' 

4.48 

St 

February  14^ I 

82  ' 

246 

4.20  i 

S3 

February  | 

115 

196  1 

478 

BBS 

March  2io ! 

1 

85 

254  . 

4.28  ! 

o From  Ort'gon  liallroad  and  Na>igHtion  Company's  railway  bridge. 
t>  From  highway  bridge. 


CANALS  IN  UMATILLA  RIVER  VALLEY,  OREGON. 

The  points  of  diversion  of  these  canals  and  the  points  of  measure- 
ment are  described  in  Water-Supply  Paper  No.  178,  pages  190  to 
201,  where  are  also  given  the  data  collected  during  1905. 


DUi^rge  m^wturemenU  of  canals  in  Umatilla  River  Valley,  Oregon,  in  J906. 

HORSESHOE  IRRIGATION  COMPANY'S  CANAL,  YOAKUM. 


Date. 

Width. 

Area  of  1 
section.  1 

Gam 
lielgnt.  , 

DU- 

cbaigF. 

Feet.  1 

4 ' 

s,./,.  ; 

Feet. 

May  4 

3.4 

.87 

1 

8LUSHER  AND  GOULD  CANAL,  NOLIN. 


4.2 

3.5 

4.1 

CHARLES  LISLE  CANAL,  ECHO. 


January  6 

! 7.6 

6.9 

a99 

L9 

Januarv  17 

' 7.7 

7.0 

.94 

L8 

Februarv  8 

! 7.3 

A8 

.82 

L8 

February  17 

9.8 

9.2 

1.94 

.94 

May  4 

! 82 

6.9 

.96 

6.9S 

MILL  CANAL,  ECHO. 


January  H. . 
Jatumry  13. 
January  17. 
FobruaVy  H. 
Febniary  17 
Marcb  3.... 
May  A 


9.4 

7.1 

L» 

AS 

9.7 

7.9 

1.67 

6.6 

9.8 

&0 

L8B 

7.6 

5.9 

1.7 

.89 

.a 

7.3 

4.6 

L40 

40 

8.0 

7.2 

L82 

7.8 

5.5 

1.9 

.99 

L3 

MILL  CANAL  WASTEWAY,  ECHO. 


1 

1905. 

1 

7.0 

5.2 

1. 10 

X8 

1906. 

7.0 

5.8 

L13 

4.3 

7.2 

7.0 

1.20 

AO 

4.8 

1.4 

.34 

ais 

6.7 

5.02 

.92 

486 

7.2 

7.4 

1.20 

7.5 
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LHscharge  mea»uremfnt9  of  canaU  tn  Uvuitilla  River  Valley,  Oregon,  tn  190C — OontM. 
W1X.SON  A CO/8  CANAL,  ECnO. 


Date. 

WWth.j 

•V  roa  of  ; 
rtcction. 

1 OuBP 
height. 

Dis- 

charge. 

i 

February  8 1 

May  4 j 

Ftti.  \ 
-6 

i Sq.fi. 

1 4.fi  . 

1 3.2  ' 

1 

Feet. 

2.72 

! 

8ec.-ft. 

4.2 

2.8 

ALLEN  CANAL,  ECHO. 


December  28 

1906.  j 

10.2  1 

1 

16  1 

1.24 

14 

Jskouary  5 

January  17 

March  2 

May  5 

1906. 

i 

10.2 

10.3 

9.7  ; 

10.7 

16 

16 

6.9 

17 

1.25 

, >■“ 

j L 15  , 

13 

12 

■ 2.8 
! ^ 

ALLEN  CANAL  WA.^TEWAY,  ECHO. 


January  5 

1 5.2  i 

i 5. 5 I 

4.7  1 

! 6.0 

0.75 

7.3 

10 

February  9 

1 6.9 

; 3.7 

..52 

3.14 

February  17 

; 3.6 

%2 

.30 

.47 

March  2 

3.5 

2.4 

.28 

.44 

Mays 

, 3.6 

, 2.5 

.29 

1 

.7 

HINKLE  CANAL,  ECHO. 


January  5... 
January  13.. 
January  17.. 
February  8. , 
February  17, 

March  2 

May  5 


u 

J 

14  ' 

1.70 

14 

las 

1,70 

15 

14.4 

, 

14  ' 

1.71 

15 

15 

16 

1.91 

20 

12 

“ 1 

L-W 

9.3 

12.7 

13  1 

1.73 

14 

16 

25, 

2.43 

42 

PIONEER  CANAL,  ECHO. 


JanuaryS S.2  3.4  0.80  2.2 

January  17 9.7'  5.1  .98  4.XI 

Mays 12.4  j 23  L.58  , 54 


HERMISTON  CANAL,  HEUMLSTON. 


1905.  1 

i 

1 15,3 

14 

11 

1906. 

15.4 

15 

11 

Febniary  16  c ' 

16.0 

17 

a62 

17 

May? ! 

19.0 

1.34 

i 

39 

REITLE  CANAL,  HERMISTON. 


May  7 

3.7 

1.8 

0.92 

1.4 

OREGON  LAND  AND  WATER  COMPANY3  CANAL,  I’MATILLA. 

May  7 

1 

13.5  : 

19 

i 1 

44 

4.8  1 

4.1 

13 

1 1 

a MeaauTGd  above  wasteway.  5 At  headgate. 

c Below  headgate. 
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I>\$chargf  meorurrfnfntf  of  canal*  in  Umatilla  River  Valley.  Oregon,  in  190$. — Coni*<L 
BROWNELL  CANAL,  HERMISTON. 


Dat«. 

Width. 

Area  of 
section. 

Case 

hei^t. 

I>i*- 

charpr. 

1905. 

Feel. 

S 

Sq.ft. 

2.8 

Feet. 

0.98 

1906. 

5 

4.3 

1.72 

4.6 

May  7.'. 

5 

6.4 

1.58 

10 

MAXWELL  CANAL,  ECHO. 


January  5. 
January  IS. 
May  3 


5.2 

1.6 

0.31 

a.7% 

5.4 

2.0 

.30 

LO 

10.4 

8.4 

15 

WILiLiOW  CUKKK  DKAINAGK  IJABLN. 


DESCRIPTION  OF  BASIN. 

This  stream  rises  in  the  timbered  foothills  of  the  Blue  Mountains 
and  flows  northwestward  into  Columbia  River  near  Arlington.  Its 
drainage  area  throughout  is  timberless,  and  is  composed  of  liigh,  rolling 
table-lands  used  for  the  production  of  wheat  and  as  range  for  cattle 
and  sheep.  The  creek  is  small  but  is  subject  to  excessive  and  sudden 
floods.  In  1903  thus  stream  was  the  scene  of  the  disaster  at  Hepp- 
ner,  where  over  one  hundred  lives  were  lost  from  a sudden  flood 
lasting  scarcely  more  than  an  hour.  The  waters  of  this  stream  are 
used  to  some  extent  for  irrigation  in  the  immediate  valley. 

WILLOW  CREEK  NEAR  ARLINGTON,  OREO. 

Tliis  station  was  established  December  17,  1904,  and  was  aban- 
doned July  21,  1906,  on  account  of  poor  conditions.  It  is  located  at 
the  wagon  bridge  at  Rhea  .siding,  9 miles  from  Arlington,  Oreg.  The 
station  was  maintained  as  a flood  station  and  miscellaneous  measure- 
ments only  are  maile  during  the  summer  season. 

During  1906  the  gage  was  read  by  G.  R.  Huff.  The  conditions  at 
this  station  and  the  bench  marks  are  described  in  Water-Supply  Paper 
No.  178,  page  202. 

Discharge  mamiremcnt*  of  Willow  Creek  near  Arlington,  Oreg.,  in  1906. 


llyilrographor. 

Width. 

Area  of 
aectloD. 

Gage 

height. 

Dit- 

chafga 

K.  r.  Dillard 

Fed. 

34 

23.5 
26 
236 

24.6 
34  ’ 

Sg.ft 

85 

61 

107 

41 

89 

94 

Fed. 

(•) 

tl2 

316 

340 

Ste.-F- 

» 

55 

ST 

S 

91 

m 

Fpbniary  2h 

Mrtirh  31 . . 

U.  8.  Hall 

F.  C.  Dillard 

H.  S.  Hall 

o Gage  not  read. 
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Daily  gage  height,  in  feet,  of  Willow  Creek  near  Arlington,  Oreg.,for  J906. 


Daj. 

Mar. 

Apr. 

May. 

June. 

July.  Day. 

i Mar. 

Apr. 

May. 

June. 

July. 

1 

1.52 

2.8 

a85 

14 

1. 15  ■ 17 

..  1.35 

L25 

a 45 

24 

as 

2 

L52 

2.7 

. 8 

3.9 

1.1  ' 18^ 

L6 

L2 

.45 

2 2 

.8 

3 

1.5 

Z5 

.76 

3G5 

1.0  19 

..  L5 

1. 15 

.45 

20 

.8 

4 

L52 

Z4 

.65 

39 

.95  20 

..i  L45 

1.1 

.45 

1.9 

.8 

5 

L55 

2.3 

.6 

105 

.95  21 

..1  1.4 

l.l 

.45 

L8 

.8 

6 

1.5 

Z2 

3 75 

.95  22 

..  L98 

1. 1 

.45 

1.6 

L52 

2. 1 

:e 

35 

.95  23 

2 45 

1.1 

. 45 

1.5 

8 

1.62 

2.0 

.6 

32 

.9  24 

..  23 

1. 1 

. 45 

1.4 

9 

L76 

1.9 

.55 

3.0 

.85  25 

24 

1.1 

.5 

1.35 

10 

L8 

1.8 

.5 

3 I 

..^  116 

L 1 

.5 

1.25 

11 

1.  8 

1.7 

.5 

2 8 

.9  1 27 

:.  ao 

1.0 

.6 

1.2 

12 

L75 

1.6 

. 45 

2 6 

.9  1;  28 

..  3 1 

LO 

.55 

L2 

13 

1.8 

1.5 

.45 

26 

.9  ''29 

27 

.9 

.5 

1.2 

14 

1.8 

1.  4 

.45 

2 45 

.85  ! 30 

24 

.9 

G.7 

1. 15 

15 

1.75 

1.35 

.4 

23 

.8  1 .31 

24 

6.0 



1.35 

1.3 

.45 

3 1 

! 1 

Note. — Some  ice  March  12  and  13;  diichargc  not  corrected. 


Rating  table  far  Willow  Creek  near  Arlington,  Oreg.,for  1906. 


Oare 

height. 

Dis-  ■ 
charge. 

1 Oago 
1 height. 

Dis- 

charge. 

i Gage  1 
, height ' 

' Dis- 
charge. 

1,  Gage  ; 
' height , 

Dis-  1 Gage 
charge,  height 

Dis-  1 
charge.  ' 

Feet. 

1 See.-/t. 

1 Feet. 

8ec.-fl. 

.!  Feet. 

Sec.^ft. 

II  Feel. 

Sec.-fl.  ;!  Feet. 

Sec.-ft.  1 

a40 

1 10 

1.20 

35 

200 

1 ICiO 

li  2.80  i 

1 224  1 3ri0  1 

421  1 

aso 

12 

1 1.30 

41 

i;  2 10 

! 112 

!l  a 00  i 

1 244  3 70  1 

1 454 

aeo 

14 

1 L40 

48 

' 2 20 

125 

h 3 00  , 

2»i5  3 80  1 

489 

a 70 

16 

1 1.50  ' 

55 

, 230 

, 139 

" 3 10 

286  3 90 

526 

aso 

19 

1.00  i 

I G3 

2.40 

154 

..  3 20  1 

I 4.00 

565  1 

aoo 

22  1 

1 1.70 

72 

250 

170 

!]  a30 

334  3 0) 

965  1 

1.00 

25  I 

1 1.  HO  ! 

! 81 

. 2i'i0  i 

187 

i|  a40  1 

1 361  ; 6.00 

1.315 

LIO 

30  ; 

1.90  1 

1 

1 90 

1 

|.  2 70 

205 

II  1 

390  1 7.00 

1,765 

Note. — The  above  table  is  applicable  only  for  onen.channel  conditionfl.  It  la  based  on  I discharge 
measurements  made  during  1006  and  is  not  well  denned. 

Monthly  discharge  of  Willow  Creek  near  Arlington,  Orcg.,for  1906. 


Month. 

Discharge  in  wcond-fect. 

Total  in 
acre-leet. 

Maxiiimm. 

1 Minimum. 

Mean,  j 

March 

625 

44 

115 

7,070 

April 

224 

22 

71. 1 

4.230 

May 

1.640 

10 

109 

6, 700 

June 

725 

32 

221 

13,200 

July  1-21 

32 

19 

22  1 

920 

1 

32, 100 

1 

Note.— Values  are  rated  as  follows:  May,  approximate:  remainder  of  period,  fair. 


JOHN  DAY  KIVKU  J>UAINAGK  BASIN. 

JOHN  DAY  RIVER  AT  m’dONALD,  OREG. 

Jolm  Day  River  rises  in  the  Blue  Mountains  in  northeastern  Oregon, 
at  an  elevation  of  about  5,000  feet,  and  flows  northward  into  Colum- 
bia River.  The  lower  90  miles  of  the  stream  flows  in  a comparatively 
deep  canyon  from  which  it  is  impracticable  to  take  water  for  irriga- 
tion. The  surroimding  country  is  rolling,  timberless  land,  partly 
cultivated  and  partly  desert.  The  upper  portions  of  the  stream  are 
more  broken  and  mountainous,  and  large  areas  are  well  timbered. 
The  river  is  fed  by  innumerable  tributaries  draining  timbered  moun- 
tain slopes.  The  main  stream  is  fonned  by  the  jimction  of  three 
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important  streams  called  North,  Middle,  and  South  forks  of  John 
Day  River.  Tlie  rainfall  in  the  drainage  area  varies  from  25  inches 
on  the  headwaters  to  9 inches  at  the  mouth  of  the  river. 

The  waters  of  the  numerous  mountain  tributaries  are  used  exten- 
sively for  irrigating  small  valleys,  for  mining,  and  for  power  purposes. 
Irrigation  is  not  practiced  in  the  lower  portion  of  the  stream  to  any 
considerable  extent. 

This  station  was  established  November  14,  1901.  It  is  located  at 
the  ferry  at  McDonald,  16  miles  above  the  mouth  of  the  river  and  18 
miles  southwest  of  Arlington,  Oreg.  The  conditions  at  the  station 
and  the  bench  marks  are  described  in  Water-Supply  Paper  No.  178, 
page  203,  where  are  given  also  references  to  publications  that  contain 
data  for  previous  3'ears. 

I>itcharge  vimturements  of  John  Day  Diver  at  McDonald,  Oreg.,  in  1906. 


Date. 

: 1 

Ilydrographer.  ^ 

Width. 

' Area  of  1 
1 section.  ' 

' Gage 
height. 

! DIa- 
; charge. 

F.  C.  Dillard 

Ftel. 
263  1 

Sq.ft. 

728 

1 Feft. 

1 2.35 

1 

Sec.~fL 

866 

February  23 

K.  S.  Hall 

282 

1,140 

3.88 

1 2.950 

1 lt719 

273  1 

910 

3. 10 

1 F.  C.  Dillard 

319  i 

2,050 

1,640 

&70 

! lOioDO 

April  17 

May  2 

314  ! 

& 50 

‘ R.  8.  Hall 

309  I 

1^430 

4.70 

4.T«) 

322 

1.800 

797 

A 16 

S 670 

278 

2.60 

1.34> 

4>AS 

November  23... 

268 

1 

624 

L97 

1 • 

Daily  gage  height,  in  feet,  of  John  Day  River  at  McDonald,  Oreg.,  for  1906. 


Day. 

Jan. 

Feb. 

Mur. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Ocl. 

Nov. 

Dec. 

1 

1.80 

2.10 

3.80 

7.50 

4.70 

6.96 

3.22 

1.&5 

1.45 

1.6C 

1. 75 

1.70 

2 

1.90 

2.  .52 

3.5.5 

6.72 

1.68 

6.48 

3.08 

1.65 

1.45 

1.55 

1.75 

l.SO 

3 

1.85 

2.58 

3.25 

6.05 

4.62 

6.20 

Z98 

1.55 

1.40 

1.65 

1. 75 

1.80 

4 

1.78 

2.42 

3.15 

5.45 

4.58 

6.10 

2.88 

1.50 

1.40 

1.55 

1.75 

1.86 

5 

1.80 

2.42 

3. 10 

5.36 

1.52 

6.78 

2.78 

1.50 

1.40 

1.65 

1.75 

1.S6 

6 

1.85 

2.35 

3.10 

5.45 

4.55 

6.82 

2.68 

1.50 

1.40 

1.63 

1.75 

1.92 

7 

1.88 

2.35 

3.05 

5.60 

4.35 

6.65 

2.60 

1.50 

1.40 

1.65 

1.72 

1-95 

8 

1.90 

2.30 

3.15 

6.00 

4. 15 

6.15 

2.50 

1.50 

1.40 

1.65 

1.82 

2.00 

9 

1.85 

2.20 

3. 75 

5.92 

4.05 

A80 

2.48 

1.45 

1.40 

1.60 

1.85 

2.00 

10 

1.90 

2. 15 

4.15 

5.90 

3.98 

5.70 

2.42 

1.45 

1.35 

1.60 

1.85 

2.20 

11 

1.90 

2.20 

4.50 

5.85 

3.92 

5.  45 

2.42 

1.45 

1.35 

1.60 

1.85 

2.20 

12 

1.90 

2.18 

4.25 

5.55 

3.98 

A25 

2.32 

1.45 

1.40 

l.GO 

1.92 

2.20 

13 

1.88 

2. 12 

4. 75 

5.25 

3.98 

5.05 

2,28 

1.45 

1.40 

l.GO 

2.00 

2.16 

14 

1.90 

2. 12 

3.  40 

5.  as 

4.00 

4.95 

2.20 

1.40 

1.45 

1.60 

1.95 

2.18 

15 

1.90 

2.20 

3.15 

5.00 

3.80 

4.72 

2. 12 

1.82 

1.45 

l.GO 

2.00 

2.28 

10 

2.00 

2.20 

3. 10 

5,12 

3.70 

4.55 

2.05 

1.88 

1.45 

i.rd 

1.9.5 

2.20 

17 

2. 00 

2.20 

3.00 

5.35 

3.80 

4.60 

2.00 

1.70 

1.52 

1.60 

2.00 

2.16 

18 

2. 10 

2.28 

2.  m 

5.(0 

3.65 

l.?Z 

2.00 

1.65 

1.65 

l.GO 

2.40 

2. 10 

19 

2.30 

2.30 

2.9.5 

5.35 

3.50 

4.50 

1.92 

1.60 

1.76 

1.65 

2.30 

2.00 

20 

2. 18 

3.35 

3.00 

5.12 

3.40 

4. 16 

1.90 

l.GO 

1.75 

1.65 

2.22 

2. 10 

21 

2.10 

3.8.8 

3.00 

5. 10 

3.28/ 

4.00 

1.90 

1.50 

1.70 

1.70 

2.30 

2.10 

22 

2.05 

3. 70 

3.00 

A 26 

3.25 

3.88 

1.85 

1.50 

1.70 

1.70 

2. 10 

2-30 

23 

2.00 

3.85 

3.35 

AtX) 

3.30 

3. 78 

l.SO 

1.50 

1.70 

1. 70 

2.00 

2-25 

24 

2,2.5 

3.50 

4.65 

AOO 

3.40 

3.60 

1.80 

1.46 

1.66 

1.70 

2.00 

2.66 

25 

2.00 

3.25 

6.05 

5.50 

3.  40 

3.50 

1.75 

1.45 

1.60 

1.75 

2.  10 

2.d8 

20 

2.95 

6.55 

5.35 

3.40 

1.45 

1.60 

1.75 

2.00 

X76 

27 

2.92 

3.10 

A40 

A22 

3.  45 

1.46 

i.eo 

1.75 

1.06 

3.  GO 

28 

2.80 

BSni 

6. 65 

5.00 

3.40 

3.30 

1.65 

1.48 

l.GO 

1.75 

1.90 

4.  10 

29 

2.58 

fi 

4.85 

1.50 

1.60 

1.75 

2.76 

30 



MWnl 

4. 72 

1.  .VI 

l.GO 

1.90 

31 

2.  42 

VdCn 

7.85 

1.00 

1.50 

1.76 

I 3-25 

Digitized  by  Coogle 


JOHN  DAY  RIVER  DRAINAGE  BASIN. 


137 


Rating  table  for  John  Day  River  at  McDonald,  Oreg.,for  1906. 


Ow 

bei^t. 

DiB- 

charge. 

Gage 

beignt. 

Dla-  1 
charge. 

Gage 

height. 

Dis> 

charge. 

0«KB 

height. 

Dla- 

charge. 

Gage 

height. 

Dla- 

chargo. 

Feet. 

1.00 

Sec..Jt. 

Feet. 

2.00 

""5^1 

Feet. 

3.00 

Sec.-/t. 

1.615 

Feet. 

3.90 

Sec.‘ft. 

3,0X 

Feet. 

5.00 

Sec.-ft. 

7,0X 

1.10 

85 

2. 10 

625 

3. 10 

1,750 

4.00 

3,240 

5.80 

7.5X 

1.20 

115 

2.x 

715  1 

3.x 

1,890 

4.x 

3.G50 

6.x 

6,  IX 

1.30 

145 

2.30 

810 

3.x 

2,035 

4.40 

4,000 

&X 

8,710 

1.40 

180 

2.40 

910 

3.40 

2, 185 

4.<0 

4,550 

6.40 

9,2X 

1.50 

220 

2.50 

L015  ; 

3.50 

2,345 

4.80 

6,  OX 

6.x 

9,880 

l.GO 

2.60 

1,125  1 

3.60 

2,515 

5.x 

5,500 

6.  HO 

10,480 

1. 70 

320 

2,70 

1,240  ' 

3. 70 

2.600 

5.x 

6.000 

7.x 

11. IX 

1.80 

385 

2.80 

1,360  < 

3.80 

2,870 

5.40 

6,5X 

8.x 

14,310 

1.90 

400 

2.90 

1,4B5 

Note.— The  above  table  is  applicable  onlv  for  open^hannei  conditions.  It  In  based  on  discharge 
measurenieDts  made  during  190^  and  is  well  defined  l>elow  gage  height  6.0  feet. 

Monthly  discharge  of  John  Day  Rtver  at  McDonald,  Oreg.,for  1906. 


[Drainage  area,  7,800  square  miles.] 


Month. 

Discharge  In  sccond-feet.  | 

Total  in 
acre-feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Sec.-ft.  per 
sq.  mile. 

Depth  in 
inches. 

1,550 

372 

672 

41, 3X 

0.086 

0.10 

3,0.0 
9.7X 
12, 7X 

643 

1,280 

3.8X 

71, IX 

I .164 

.17 

1.480 

4.8X 

235, OX 

.4X 

.56 

6.8X  j 
3.3X  1 

4Q8.0X 

.879 

.08 

13, 8X 
11.  OX  ; 

1.9X 

2,040 

265 

208. OX 

; .435 

.50 

5.560 

331, OX 

.713 

m 

1.9X  1 

7X 

46. 7X 

l .Off 

i 11 

445  1 

IX 

236 

14.5X 
13.9X 
17, 7X 
X.  IX 

.ox 

\ .re 

352  1 

1G2 

234 

.ox 

.03 

October 

352 

242 

288 

.037 

.04 

910 

3.52 

.5X 

.065 

.07 

3.440  1 

3X 

909 

si,m 

.124 

.14 

13.8X 

1C2 

2,a'i0 

1,480, OX  1 

.202  j 

3.53 

Note.— Values  are  rated  as  excellent. 


MISCELLANEOUS  MEASUREMENTS. 

The  following  miscellaneous  measurements  were  made  in  John  Day 
River  drainage  basin  in  1906: 

Canyon  Creek  at  Canyon  City,  Oreg. — The  reference  point  is  a cross 
cut  in  the  top  of  a cap  of  a bent  on  the  right  bank  downstream  side  of 
the  highway  bridge. 

July  2,  width,  27  feet;  area,  22  square  feet;  gage  height,  —8.00  feet;  discharge,  50 
second-feet. 

Rock  Creek  at  Rockcreek,  Oreg. — Rockcreek  is  a station  on  the  Ore- 
gon Railroad  and  Navigation  Company’s  Condon  branch,  6 miles 
above  the  mouth  of  the  creek.  Measurements  are  made  at  a high- 
way biidge  near  the  railway  station.  The  reference  point  is  on  top 
of  the  first  projecting  beam  from  the  left  bank  on  upstream  side  of 
the  brio  re;  elevation,  15  feet  above  the  datum  of  the  assumed  gage. 

Febimry  6,  width,  24  feet;  area,  33  square  feet;  gage  height,  5.67  feet;  discharge, 
35  second-tect. 

Februarj-  23  width,  40  feet;  area,  62  square  feet;  gage  height,  6.48  feet;  discharge, 
122  second-feet. 

March  16,  width,  30  feet;  area,  53  square  feet;  gage  height,  6.07  feet;  discharge,  87 
second-feet. 
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SUBFACE  WATER  SUPPLY,  1906. 


DESCHUTES  RIVER  DRAtVAGE  BASIX. 

DESCRIPTION'  OF  BASIN. 

Deschutes  River  and  its  tributaries  drain  the  eastern  slope  of  the 
Cascade  Mountains  in  Oregon.  The  main  stream  flows  northward 
parallel  to  this  range  and  empties  into  Columbia  River  15  miles 
above  The  Dalles.  Its  drainage  area  may  be  divided  into  two  parts: 
The  tributaries  from  the  west  drain  the  timbered  slopes  of  the  Cas- 
cade Range;  those  from  the  east  drain  the  timberless  areas  of  high 
table-lamls  which  are  devoted  largely  to  the  production  of  wheat 
and  to  ranges  for  sheep  and  cattle.  The  soil  throughout  is  composed 
of  disintegrated  lava  rock,  interlaid  with  porous  lava  and  basalt,  a 
fact  which  no  doubt  accounts  for  the  remarkable  constancy  in  the 
flow  of  this  river  and  its  tributaries  from  the  west.  The  maximum 
discharge  is  only  about  four  times  the  minimum.  The  stream  is 
therefore  the  most  valuable  in  the  State.  Its  power  possibilities 
are  phenomenal,  ami  its  upper  portions  furnish  an  abundance  of 
water  for  the  irrigation  of  the  fertile  table-lands.  Its  principal 
tributaries  are  West  Fork,  Tumalo  Creek,  Squaw  Creek,  Crooked 
River,  Metolius  River,  Warm  Springs,  and  White  River,  all  of  which 
are  used  for  irrigation,  power,  and  logging  purposes. 

DESCHUTES  RIVER  NEAR  LAVA,  OREG. 

This  station  was  established  February  l7,  1905,  about  1 mile  north 
of  Lava,  Oreg.  The  conditions  at  tliis  station  and  the  bench  marks 
are  described  in  Water-Supply  Paper  No.  178,  page  212. 


DUcharge  nuasuremmU  of  De»rhula  Rtver  near  Lara,  Oreg.,  in  1906. 


Date. 

riydrogrupher. 

1 1 

width. 

Area  of 
sectloo. 

Qag» 

Db- 

duig*. 

1 

Feet,  \ 
5&5  1 

Sq.ft, 

181 

Feet. 

6.21 

Be€.-fL 

an 

Miiv  1 

(Ill 

GA.6 

231 

67.0 

246 

7. 1$ 

56.0 

215 

6.M 

61.0 

i 

6.67 

Daihj  gage  height,  in  feet,  of  Deschvtes  River  near  Lava,  Oreg.,  for  1906. 


Dny. 

Jan.  ' Fob. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not, 

Dec. 

1 

S.«  1 5.7 

5.3 

7.0 

6. 65 

6.45 

55 

5.2 

&15 

5.1 

S.4S 

2 

5.35  5.7 

5.2 

5.6 

6.9 

6.6 

6.4 

5.5 

A 15 

5.15 

5.1 

5.35 

3 

535  i 57 

5.25 

5.65 

6.9 

6.7 

6.3 

5.6 

5.15 

&15 

5.1 

5.4 

4 

5.35  5.5 

5.2 

5.6 

6.9 

6.65 

6.3 

S.5 

5.15 

5.15 

5. 1 

545 

6 

5.  45  5.  45 

5.25 

5.7 

6.95 

6.6 

6.35 

5.5 

5.15 

&15 

5.2 

A45 

6 

5.5  5.4 

5.2 

5.85 

7.0 

6.S5 

6.35 

5.15 

5.15 

5.15 

5.3 

54 

7 

5.5  5.4 

5.2 

(10 

7.05 

7.0 

6.  .35 

5.45 

5. 15 

5.15 

A3 

54 

8 

5.5  5.45 

5.3 

«.i 

7. 1 

7.0 

6.35 

5.45 

5.15 

5.15 

A35 

545 

» 

5.5  5.4 

5.25 

6. 15 

7.15 

7.05 

6.35 

5.4 

5.2 

5.1 

A55 

545 

10 

5.8  5.35 

5.2 

6.2 

7.15 

7.1 

6.3 

5.4 

5.2 

&1 

5.65 

54 
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Daily  gage  height,  in  feet,  of  Deschutes  River  near  Lava,  Orey.,  for  190S — Continued, 


Day. 

Jan. 

Fab. 

U»r. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oot. 

Nov. 

Dec. 

11 

5.6 

5.3 

5.35 

6.25 

7. 15 

7. 15 

6.2 

8. 

825 

61 

66 

64 

12 

5.6 

5.25 

565 

6.25 

7.15 

7.0 

6.2 

85 

5.25 

615 

655 

67 

13 

A6 

5.15 

6.75 

6.2 

7,2 

6.95 

8.2 

645 

63 

615 

WTH 

64 

14 

5.6 

6.1 

5.5 

6.25 

7.25 

685 

82 

64 

5.3 

62 

6-55 

63 

15 

5.6 

5.15 

5.5 

6.35 

7.35 

0.U 

64 

635 

62 

655 

645 

16 

5.75 

5.15 

5.5 

■IW 

7.a5 

6.85 

615 

84 

63 

62 

665 

64 

17 

6.75 

5.1 

5.55 

A65 

7.35 

6.85 

8! 

635 

63 

6 3 

69 

635 

IS 

5.8 

5.15 

5.5 

6.83 

7.1 

6.85 

6 1 

63 

63 

6 3 

80 

64 

19 

5.7 

5.66 

5.5 

&9 

7.36 

6.8 

61 

63 

63 

63 

69 

645 

30 

5.4 

5.5 

6.9 

7. 1 

6.75 

605 

6.3 

.6  2.5 

5.5 

21 

5.9 

5.3 

5.5 

6.05 

6.95 

6.7 

695 

63 

82 

83 

686 

665 

22 

5.95 

5l35 

5.55 

■S3 

6.8 

6.6 

685 

68 

62 

62 

88 

67 

23 

5.4 

5.7 

7. 18 

6.75 

6 8 

24 

5.95 

5.6 

7.28 

6.66 

6.5 

6 75 

63 

62 

6 15 

6 45 

675 

25 

6.1 

5.4 

5.75 

7.35 

6. 65 

a45 

6 75 

63 

82 

615 

645 

685 

26 

6.1 

5.3 

5.7 

7.35 

6.6 

6.5 

67 

83 

62 

61 

645 

685 

27 

6.1 

5.3 

5.6 

7.35 

6.5 

665 

625 

62 

61 

645 

69 

28 

6.1 

5.4 

5.7 

7.25 

6.8 

0.46 

6 65 

625 

62 

61 

645 

6.0 

29 

6.1 

57 

7.2 

A M 

6 4.5 

.5  65 

62 

62 

5.9 

5.8 

7.1 

mwim 

6.45 

62 

645 

31 

5.9 

&85 

Km 

655 

62 

61 

68 

Motr.— From  January  1 to  Marcb  22  there  wjis  some  obstmetion  from  ice,  which  (onnod  and  then 
went  out  fWiin,  sometimes  renchinf?  a thickness  of  O.rt  foot.  There  was  also  some  Ice  November  S to 
Bocember  8.  Dischai^ea  have  l^een  applied  as  for  open  channei. 


Ralirvg  table  for  Deschutes  River  near  Lava,  Oreg.,/or  190S-6. 


Oago 

height 

Dis- 

charge. 

Oage 

hei^t 

DIs- 

chargi\ 

Gago 

height. 

Dis- 

charge. 

Oam 

height. 

Dis- 

charge. 

Oage 

height 

Dis- 

charge. 

Feet. 

Sec.^t. 

Feet. 

Sec.-ft. 

Feel. 

Sec.-fi. 

, Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

4.80 

76 

640 

\2b 

6.00 

206 

6 60 

329 

7.20 

498 

4.90 

82 

650 

135 

6. 10 

223 

6 70 

366 

7.30 

528 

600 

89 

5.00 

147 

620 

242 

680 

382 

7.40 

6 10 

97 

6 70 

100 

630 

262 

; 6.90 

410 

620 

lOG 

6 80 

173 

640 

283 

' 7.00 

439 

630 

115 

690 

188 

650 

305 

7. 10 

468 

Note.— The  aix>ve  table  is  anplicable  only  for  oj>en-<*hannel  conditions.  It  Is  based  on  11  discharge 
measurements  made  during  190^  and  is  well  defintMl  between  gugc  heights  0.0  feet  and  7.5  feet.  Below 
gage  height  C foek  the  measur^ents  are  inconsistent. 


Monthly  (hscharge  of  Deschutes  River  near  Lava,  Oreg.,for  1906. 


[Drainage  area.  880  miles.] 


Discharge  In  sccond-fcct. 


Month. 

Maximum. 

Minimum. 

Mean. 

Total  in 
acrc-foet. 

[ Sec.-ft.  iMjr 
1 sq.  mile. 

Depth  in 
' inches. 

January 

223 

' 120 

166 

10,200 

1 a 180 

; .0.22 

February 

iro 

97 

123 

6,830 

.ito 

.15 

March 

IHO 

106 

136 

8,3»i0 

' .155 

.18 

April 

•>44 

147 

332 

19,800 

.377 

.42 

May 

559 

i 329 

445 

27,400 

.506  : 

.58 

June 

4.S3 

294 

3Vii 

22.000 

’ . 419  : 

.47 

294 

141 

220 

13,500 

.250  1 

.29 

August 

135 

1«) 

122 

7,500 

.139 

.16 

September 

J20  ' 

102 

108 

6,430 

.123 

. 14 

Oeiol>er 

115 

97 

103 

6,330 

.117 

-13 

188 

80 

137 

8,150 

.156 

.17 

December 

205  1 

115 

144 

8,850 

. 164 

.19 

The  year 

650  1 

200 

1 ! 

145,000 

.228 

1 1 

3. 10 

Run-ofT. 


Noth. —Values  arc  rato'l  as  fair. 
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DE8CUUTE8  RIVER  AT  WEST’s  RANCH,  NEAR  LAVA,  OREO. 

This  station  was  established  June  20,  1906.  It  is  located  at  s 
private  bridge  on  B.  F.  West’s  ranch,  16  miles  above  Bend.  It  is 
below  the  mouth  of  West  Fork  and  of  Spring  River  and  above  all 
important  diversions. 

The  channel  is  straight  for  200  feet  above  and  100  feet  below  the 
station.  The  right  bank  is  low,  sparsely  wooded,  and  liable  to 
overflow  at  rare  intervals;  the  left  is  high  and  rocky  and  will  not 
overflow.  The  bed  of  the  stream  is  partly  of  rock  and  partly  of 
gravel,  and  will  change  only  during  flo^s. 

Measurements  are  made  from  a private  liighway  bridge  con- 
structed of  logs.  The  initial  point  is  a mark  on  the  guardlog  of  the 
bridge,  nearly  over  the  gage. 

The  gage,  which  is  read  by  B.  F.  West,  is  a 2 by  4 inch  timber 
spiked  to  the  approach  on  the  right  bank.  The  bench  mark  is  a 
spike  in  the  north  side  of  the  base  of  a lone  yellow  pine,  75  feet 
upstream  from  the  bridge  on  the  left  bank;  elevation,  17.44  feet 
above  the  datum  of  the  gage. 


Discharge  measurements  of  Deschutes  River  at  West’s  ranch,  near  Lava.  Oreg.,  in  1906. 


Date. 

Hydro^rapher. 

width. 

Arm  o( 
section. 

(•a« 

beigot. 

Dis- 

chargr- 

AprU  13 

Feet. 

107 

no 

no 

no 

105 

Sq.ft. 

588 

652 

649 

626 

576 

Feet. 

9.06 

9.43 

9.39 

9.30 

8.85 

See.-fl. 

1.5W 

1.930 

L910 

1.780 

1.400 

May  20 

June  20 

Slevena  and  Landes 

C.  W.  Allen 

Daily  gage  height,  in  feet,  of  Deschutes  River  at  West’s  ranch,  near  Lava,  Oreg.,  for  1906. 


Day. 

July.  .\UK. 

Sept. 

Oct. 

Sttv. 

D«. 

' Day. 

July. 

1 

H.9 

8.8 

8.8 

8.7 

8.75 

17 

2 

....  8. 0 

K.K 

8.7 

8.75 

18 

3 

8.7 

8 75 

19 

4 

H.U 

8 8 

H.7 

8.75 

30 

6 

...  . 8.9 

8 K 

8.  7.1 

8.75 

8.  75 

21 

9.0 

6 

8.9 

8.75 

8.75 

22 

9.0 

7 

8.9 

8.  8 

8.  8 

23 

8.98 

8. 

(» 

K.  H 

8.8 

25 

8.95 

10 

H.9 

K.H 

8.88 

8.8 

26 

8.95 

11 

M.  9 

8.  H 

8.7.5 

8.. vs 

8.8 

27 

8.95 

12 

8 S.5 

K 75 

28 

13 

8 9 

8.  75 

8.8 

8.75 

29 

8.95 

14 

8.9 

N.K.'i 

8.  7.5 

8.8 

8.8 

.•» 

R93 

15. 

8 Hfi 

8.85 

K8 

31 

8.90 

10. 

B.K.*! 

8.S5 

8.  75 

8.9 

S.78 

Aug. 

Sept. 

Oct. 

Not. 

Doc. 

a85 

as5 

a 75 

a95 

as 

a85 

as5 

a 75 

9.0 

as 

8.85 

aH5 

a 75 

ao6 

ass 

8.85 

as 

a 75 

ao 

ass 

as5 

as 

a 75 

as 

a&s 

a85 

as 

a 75 

ao 

a» 

8.85 

as 

a7 

as 

at 

8.85 

as 

a7 

as 

at 

8.85 

as 

a7 

as3 

at 

&85 

as 

a7 

a75 

at! 

8.85 

as 

a7 

a7 

9.0 

8.85 

as 

a? 

aT2 

ao 

8.8 

as 

a? 

a73 

&8 

as 

a7 

a 75 

as 

a? 

at 

Rating  table  for  Deschutes  River  at  West’s  ranch,  near  Lava,  Oreg.,  for  1906. 


Gage 

hptgnt. 

Dis- 

charge. 

Gael* 

height. 

DIs- 
cha  rge. 

1 r.ago 
height. 

Dl»> 

charge. 

Gage 

height. 

Dta- 

chaige. 

Gage 

height. 

Dls- 

ehaige. 

Feet. 

Sec.-ll. 

Feet. 

Ser.-/l. 

Feet. 

Sec.-Jt. 

1,^ 

Feet. 

Sec.-ft. 

Feet. 

Sec.-fl. 

a 70 

1,290 

8.90 

\,m 

9. 10 

9.30 

1,780 

9.40 

1,900 

8.80 

1,.360 

9.00 

1,510 

9.20 

1,G80 

Nora.— The  above  table  Is  applicable  only  for  open.channel  conditions.  It  is  baaed  on  5 disrharce 
measurements  made  during  1900  and  is  well  defined. 
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Monthly  diieharge  of  DetchuUt  River  at  Wetl't  ranch,  near  Lava,  Oreg.,/or  1906. 
(DmlnagG  area,  1,240  square  milea.] 


Month. 

1 Discharge  in  second-feet.  i 

Total  in 
acre-feet. 

Run-off. 

Minimum. 

Mean.  ' 

8cc.-ft.  per 
sq.  mile. 

Depth  in 
inches. 

July  21-31 

1,510 

1.430 

1,470  i 

32,100 

1.19 

0.49 

August 

1,430 

1.300  1 

1,410  > 

86,700 

1.14 

1.31 

September i 

1,400 

1,360  ! 

1,370  1 

81,500 

1. 10 

1.23 

Octol>er 

1,300 

1,200 

1,320 

81,200 

1.06 

1.22 

November 

1,510 

1,290 

1,370  : 

81,500 

1. 10 

1.23 

December 

1,510  1 

1,320 

1,390 

1 85,500 

1.12 

1.20 

' . 1 

i 

448,000  i 

1 

1 1 

t 

Note.— Values  are  rated  as  excellent. 


PESentTTES  RIVER  AT  BEND,  OREO. 

This  station  was  established  December  22,  1904.  It  is  located  at 
the  wagon  bridge  known  as  Sizemore’s  bridge,  IJ  miles  south  of 
Bend,  Oreg. 

On  account  of  backwater  from  logs  and  other  disturbing  influences 
the  gage  heights  at  this  station  are  no  inde.x  of  the  discharge,  which 
is  practically  the  same  as  at  West’s  ranch.  The  conditions  at  the 
station  and  the  bench  marks  are  described  in  Water-Supply  Paper 
No.  178,  page  208,  where  are  given  also  references  to  publications 
that  contain  data  for  previous  j^ears. 


Discharge  vieasurementB  of  Deschutes  Hivrr  at  Beruly  Oreg.y  in  1906. 


Date. 

Ilydrographer.  ! 

Width.| 

Area  of  j 
section. 

C.aM  I 

J hei^t.  ^ 

1 Dis- 
charge. 

April  19 

I.  Landes 

1 

Feet.  1 
370.5  ! 

Feet. 
1.78  1 

i Sec.-fl. 

1 1.680 

, i 

883  j 

1 

1,880 

1 

DESCHUTES  RIVER  NEAR  BIGGS,  OREG. 

'This  station  was  estahlislied  July  7,  1906.  It  is  located  at  Taylor’s 
ranch,  11  miles  above  the  junction  of  the  river  with  the  Columbia, 
about  the  same  distance  above  the  Oregon  Railroad  and  Navigation 
Company’s  bridge,  and  1 mile  above  Moody’s  toll  bridge. 

The  channel  is  straight ; the  banks  are  overgrown  with  alder  and  not 
liable  to  overflow.  The  bed  of  tlie  stream  is  of  rock  and  gravel,  free 
from  vegetation,  and  liable  to  shift  .slightly.  There  is  but  one  channel 
at  all  stages.  There  is  a good  even  current  at  the  gaging  section; 
a little  lower  down  it  is  considerably  broken  by  falls  and  riffles. 

Measurements  are  made  from  a car  and  cable  of  490  feet  span. 
The  initial  point  for  soundings  is  8 feet  from  the  inside  of  the  shear 
leg  on  the  left  hank.  There  is  a tagged  ^vire  overhead  and  a stay- 
line 100  feet  upstream. 

The  gage,  which  is  read  by  Wilbur  Taylor,  is  150  yards  below  the 
point  of  measurement,  on  the  right  hank.  It  is  in  two  sections  and 
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is  bolted  to  alder  trees.  The  bench  mark  is  the  top  of  three  20-penny 
nails  driven  into  the  trunk  of  the  alder  tree  to  which  the  low’er  part 
of  the  gage  is  anchored;  elevation,  5.46  feet  above  the  datum  of 
the  gage. 


DUcharge  measurementt  of  Detchutcs  River  near  Biggs,  Oreg.,  m 7906. 


Dato.  1 

llydrogruphcr. 

width.! 

Area  of 
section. 

Oa« 

bei^ts 

IMS' 

chaifr. 

July  7 

L.  R.  Allen i 

Feet. 

452 

449 
435 

450 
449 

Sq.ft- 
1.610 
1.&50 
i ly630 
1.530 
1.650 ; 

Feet. 

2.63 

2.34 
2.30 

2.35 

2.64 

Sce.dl 

•,« 

S.l« 

S,l» 

*,» 

*,7» 

8optomb<’r29... 

OctolxT  18 

Docrnilicr  17 

1 

Stovons  and  Oakoa 

H.  D.  MuOlaahan I 

Daily  gage  height,  in  feet,  of  Deschutes  River  near  Biggs,  Oreg.,  for  1906. 


I>ay.  jjuly. 

1 1 

S.-pt.l 

1 Oct. 

i 

j Nov. 

Dec.  II  Day, 

July. 

Aug. 

Sept. 

Oct. 

; Not. 

Dec. 

1 1 i 

Z 4 

Z3 

Z3 : 

! 2 25 

[ 2 50  17 

Z 4 

Z3 

Z3 

&6 

i 

16 

2 1 

Z 4 

Z3 

Z 3 

; Z.35  1 

L..”«  18 

Z4 

Z3 

zas 

X 46 

3 1 

Z 4 1 

23  . 

Z3 

Z35  i 

j Z55  19 

Z4 

Z3 

Z35 

ZB 

4 ' 

Z 4 i 

1 Z3 

Z3 

Z35  ' 

1 n 30 

Z4 

23 

Z35 

X 1 

6 * 

Z 4 

: Z3 

' Z3 

Z35 

2 55  21 

Z 4 

Z3 

Z35 

1 Z85 

15 

6 ' ! 

! Z 4 

Z3 

Z3 

Z35  ' 

i z .56  ll  22 

Z 4 

Z4  < 

13 

135  1 

17t 

IS 

24 

, Z3 

Z3 

Z45  , 

23 1 

Z4 

Z 4 

Z3 

Z35 

Z 4 

Z3  , 

Z3 

3 25  ’ 

1 Z 66  24 1 

' Z 4 

Z 4 

Z3 

ZSS 

Z7 

' 1 

US 

g ' 

Z 4 

! Z3  1 

Z3 

. . 25 

Z4 

1 Z 4 

Z3 

Z35  ' 

11 

10 

Z 4 

1 .>  .»  1 

23 

' Z9  ' 

2H2  20 1 

Z4 

24  1 

1 Z3 

ZSS 

Z65 

11 ‘ 

Z 4 

Z 3 

Z 3 

a 0 

Z6  27  1 

Z 4 

Z4  ' 

Z3 

Z56 

16 

12 ! 

Z 4 

Z 3 

Z 3 

.|l  28 * 

Z 4 

Z4  ' 

Z3 

Z 4 

Z6 

13 

Z 4 

Z 3 

Z 3 

a H 

Z58  ' 29 

Z 4 1 

Z4 

Z3 

Z39 

UP 

14 

Z 4 1 

Z3  ' 

Z 3 

30...  . 

z 4 ; 

ZJ 

Z3 

Z 26 

ZSS 

15 ' 

Z 4 ^ 

Z3 

Z 3 

4.  l 

Z .W  31 

Z 4 i 

Z 4 1 

ZSS  > 
1 

; i« 

16 ' 

1 

24 

Z3 

Z3 

a 9 

Rating  table  for  Deschutes  River  near  Biggs,  Oreg.,  for  1906. 


Qa^tc 

boight. 

DIs- 

chargo. 

Oage 

height. 

Dia-  liage  j Dla- 

charge.  height.  | cbarg<'. 

Gage 

hoi^t. 

DU- 

charge. 

Cage 

height. 

Dl»- 

charge. 

Feet. 

2.30 

2.40 

2.50 

2.00 

See.-ft. 
5,140 
5.  .370 
5.000 
5.S30 

i Feet. 
' 2.70 
2.80 
2.90 
3.00 

3ec.-ft.  Feet. 

6.0)0  3.10 

6.300  3.20 

6.540  3.30 

6,780  3.40 

r 

Sec.’ft. 
7.0M 
7.260 
7.  .500 
7,760 

Feet. 

3.50 

3.60 

3.70 

3.80 

Sec.~ft. 
8.  (XU 
8,250 
8,.'U0 
8,750  1 

Feet. 

3.90 

4.00 

4.10 

See.-ft. 

9,000 

9,250 

9,500 

Note.— The  above  table  is  applicable  only  (or  o^n.<'hannel  conditions.  It  Is  based  on  5 dischaiige 
measurements  made  during  Ifioa  and  is  fairly  well  defined  below  gage  height  2.7  feet. 

Monthly  discharge  of  Deschutes  River  near  Biggs,  Oreg.,  for  1906. 


[Drainage  area,  9.180  square  miles.] 


Discharge  in  second-feet. 

1 1 

j Total  in 
acre-feet. 

Run-off. 

Month. 

1 Maximum. , 

1 

Minimum. 

Mean. 

Scc.-ft.  per 
aq.  mile. 

Depth  in 

inches. 

Julv  22-31 

5.370  ' 

5,370 

5,370 

.5,140 

6,370  1 

106,000 

0.585  * 

as 

5,370 

5.370 

330,000 

1 .585 

.67 

5,140  ' 

5,140 

306.000 

1 .560 

1 .63 

5,740 

5,140 

5.220 

321,000 

' .560  1 

.w 

9,500 

5.260 

6,640 

395,000 

• 72S 

.81 

8,000 

6,720 

6,360 

391,000 

■ 603 

.80 

!'  1 

1,850,000 

1 

1 

1 

1 

Note.  — V'aluen  are  rated  as  fair. 
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EAST  FORK  OF  DESCHUTES  RIVER  AT  ODELL,  OREO. 

This  station  was  established  December  25,  1904,  at  Odell  post- 
office.  The  conditions  and  the  bench  marks  are  described  in  Water- 
Supply  Paper  No.  178,  page  210,  where  are  given  also  references  to 
publications  that  contain  data  for  previous  years. 

Discharge  measuTemenU  of  East  Fork  of  Deschutes  Kirer  at  Odell,  Oreg.,  in  1906. 


Date. 

Ilydrograpber. 

Width. 

Area  of 
section. 

Odge 

heignt. 

Dis- 

charge. 

April  U 

Feet. 

24 

Sq./l. 

34 

Feet. 
2. 70 

See.-ft. 

May  21 

do 

25 

43 

3.15 

101 

June  14 

do 

25.5 

47 

0 3.40 

118 

June  21 

Stewms  and  Landes 

25.5 

44 

3. 15 

100 

d Gaffo  height  uncertaio. 


Daily  gage  height,  in  feet,  of  East  Fori  of  Deschutes  Fiver  at  Odell,  Oreg.,  for  1906. 
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Monthly  ducharge  of  East  Fori  of  Deschuta  River  at  Odell,  Oreg.,for  1906. 

[DrainAgn  area,  196  square  miles.] 


Month. 

Discharge  in  second^fcet. 

Total  in 
acre>feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

8ec.-ft.  per 
oq.  mile. 

Depth  is 
inchw. 

January 

146 

29 

88.8 

5,460 

a454 

as 

February 

146 

72 

97.6 

5,420 

.496 

.s 

March 

110 

60 

80.8 

4,970 

.413 

.ft 

April 

140 

49 

89.7 

5,340 

.458 

.51 

May 

174 

81 

124 

7,620 

.633 

.73 

June 

146 

90 

110 

6,540 

.562 

July 

100 

42 

65.2 

4,010 

.333 

.» 

August 

40 

30 

37.8 

2,320 

.196 

.S 

Soptembor 

40 

30 

36.2 

2, 150 

.185 

.21 

Octolwr 

60 

30 

35.4 

2, 180 

.182 

.a 

November 

77 

30 

52.0 

3,090 

.265 

.30 

December 

68 

42 

52.0 

3,200 

.255 

.31 

The  year 

174 

29 

73.0 

52,300 

.522 

5.  OS 

Note.— Values  are  rated  as  fair. 


WEST  FORK  OP  DESCHUTES  RIVER  NEAR  LAVA,  OREO. 

This  station  was  established  February  20, 1905,  about  1 J miles  west 
of  Lava,  Oreg.  The  conditions  and  the  bench  marks  are  described  in 
Water-Supply  Paper  No.  178,  page  214,  where  are  given  also  refer- 
ences to  publications  that  contain  data  for  previous  years. 


Discharge  measurements  of  West  Fori  of  Deschutes  River  near  Lava,  Oreg.,  tn  1906. 


Date. 

Ilydrographer. 

Width. 

Area  of 
section. 

Gage 

heignt. 

Dia- 

charge. 

April  13 

Feet. 

09 

100 

100 

101 

101 

Sq.ft- 

453 

468 

485 

485 

484 

Feet. 

7.91 

8.10 

8.30 

&39 

8.26 

Sec.-ft. 

910 

M) 

9G 

95S 

914 

May  2 

May  13 

June  21 

Stevens  and  Landes 

Daily  gage  height,  in  feet,  of  West  Fork  of  Deschutes  River  near  Lara,  Oreg.,  for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oot. 

Nov. 

Dae. 

7.52 
7.50 
7.50 
7.  .50 
L.W 

7..'i0 
7.50 
7.  .50 
7.50 
7.60 

7.50 
7.  .50 
7.60 
7.50 
7.50 

7.  .50 
7.55 
7.62 
7.70 
7.65 

ao5 

8.01 

a 10 



7.90 



7.50 

7.70 

7.62 

7.62 
7.65 
7.60 
7.  to 
7.  to 

7.60 
7.(0 
7. 70 
7.  tvn 
7.65 

7.85 

7.62 

7.70 

7.06 

7.60 

8.15 

&50 

8.35 

a 10 

aoo 



7.80 

a 01 

8.15 

&ii 

aoo 

aoo 

7.00 

a 15 

88 

8.40 

a 15 

a 10 

8.30 

8.00 

a20 

7.» 

a 10 

a 10 

7.40 

8.  40 

a IS 

a 10 

aoo 



8.30  
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Daily  gage  height,  in  Jut,  of  Wat  Fork  of  Dachuta  River  near  Lava,  Oreg.,  in  1906 — 

Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov, 

Dec. 

21 

7.56 

7.60 

7.65 

7.66 
7.60 

7.00 

7.68 

7.65 

7.55 

7.65 

7.55 

8.26 

8.01 

22 

7.70 

23 



..  .. 

24 

|yr| 



7.05 

25 



26 

8.  at 

At* 

7.95 

27 

. 



....  .. 

28 

7.50 

|gg| 

HgQl 

29 

. 

lyy 

30 

mum 

7.90 

31 

7. 76 

. 

... 



A IS 

_ 





NoTB.<-Tbere  wa«  dome  floating  ioe  during  January’. 


Rating  tablet  for  Weti  Fork  of  Detchniet  River  near  Lava,  Oreg. 


JANUARY  1,  1905,  TO  \FRIL  30,  1906." 


Gage 

bel2it. 

Dis- 

charge. 

Oa« 

height. 

Dis-  1 
charge.  | 

Gage 

height. 

Dis- 

charge. 

Gage 

hei^t. 

Dis- 

charge. 

' Q»«e 
' heifmt- 

Dis- 

charge. 

Feet. 

7.40 

7.50 

8ec.-ft. 

837 

862 

Feet. 

7.60 

7.70 

Sec^t.  \ 
683 

Feet. 

7.80 

7.90 

Sec.-ft. 

902 

923 

8ec.-ft. 

042 

963 

Feet. 

8.20 

Sec.-ft. 

m 

MAY  1 TO  DECEMBER  31,  1906.6 


1 7.50  1 

727 

1 7.80 

802 

1 8.10  1 

879 

9.58  1,  8.50 

«8S  ' 

1 7.60  1 

752 

827 

j A«) 

1 

1 7.70  i 

777 

j AOO  I 

, 853 

1 8.30  1 

1 931 

i 

a This  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  discharge  measurements 
ma<te  during  190&-6  and  is  well  doflnoa  above  ga^  height,  7.7  feet. 

6 This  table  is  applicable  onlv  for  open-channH  conditiona  It  is  based  on  4 discharges  measurements 
made  during  1906  and  Is  well  ooflned  above  gage  height  8.1  foot.  The  table  has  been  extended  beyond 
these  limits. 


Monthly  discharge  of  West  Fork  of  Deschutes  River  near  Lava,  Oreg.,  for  1906. 

[Drainage  area,  360  square  miles.] 


Discharge  lu  second-fc('t. 

J 

1 Total  in 
1 acre-feet. 

Run-oIT, 

Month. 

Maximum. 

Minimum.  Mean. 

Sec.-ft.  per 
sq.  mile. 

Depth  in 
inches. 

January 

9M 

860  , 

874 

.53,700  1 

; 2.43 

2.80 

February 

! 883 

852  ! 

858 

47, 700  ' 

2.38 

2. 48 

Mairh 

1 802 

837 

m 

52,900  j 

1 2.39 

2.76 

April 

May 

! 964 

902 

9(3 

56,100  ! 

1 2.62 

2.92 

985 

892 

939 

57,700 

2.61 

a 01 

, 958 

905 

929 

55,300 

2.58 

2.88 

July 

892 

879 

889 

54,700 

2.47 

2.85 

Au^st 

802 

8fi« 

883  ' 

54,300 

1 2.45 

3.83 

September 

9&5 

850 

868 

51,600  1 

2.41 

2.69 

October 

879 

840 

862 

53.000  1 

2.39 

2.76 

November 

879  1 

i 827 

H44 

50,200  1 

2.34 

2. 61 

December 

•‘i 

870  1 

i i i 

834 

51.300  i 

2.32 

2.68 

The  year 

1 

n 

985 

777 

882 

638,000 

2.45 

33.26 

NoTK.— Owing  to  the  steady  flow  of  the  river  the  mean  discharro  for  the  days  of  each  month  when 
the  gage  was  read  has  been  taaen  as  the  mean  for  the  month.  V^aTues  are  good. 
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CENTRAL  OREGON  AND  PILOT  BUTTE  CANALS,  NEAR  BEND,  OREG. 

These  canals  have  a common  head-gate  and  are  operated  bj'  the 
Deschutes  Irrigation  and  Power  Company,  under  the  provisions  of 
tlie  Carey  Act.  They  divert  water  from  Deschutes  River  about  3 
miles  above  Bend.  Measurements  are  made  2,000  feet  beloiv  divid- 
ing point.  The  conditions  at  these  stations  are  described  in  Water- 
Supply  Paper  No.  178,  pages  216-217. 

DUchanjf  mtasurement*  of  Central  Oregon  eanal  near  lien/l,  Oreg.,  in  I90€. 


Date. 

! Hydrographer. 

Width. 

1 

Area  of  I 
section. 

Gage  1 
hei^t. 

1 Ois- 

chaifs. 

Feet. 

113 

s,./,. 

' Feet  ! 

0.80 

. Set.-fi. 

May  IH 

do 

13.3 

17 

1.25 

Jam*  10 

tio 1 

, 13  3 

19  . 

1.45 

» 

June  10 

J.  r.  Stev**ii5  

13  4 

19  : 

1.44 

1 ic 

June  10 

I.  I^ttndes 

13.4 

19 

1.44 

^ so 

Juno  U» 

L.  U.  Allen * 

1 13  4 

19 

, 1.44 

1 87 

August  22 

V.  W.  Allen 

13  3 

25 

1 1.87 ; 

I3f 

Paily  gage  height,  in  feel,  of  Ventral  Oregon  eanal  near  Bend,  Oreg.,  for  1906. 


Day. 

Jan. 

Fob. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Scpl. 

Oct. 

Nov. 

Dec- 

1 

1.35 

1.35 

1.25 

.80 

.:^5 

1.58 

1.80 

1.87 

1.84 

1.68 

LOe 

2 

1.25 

.90 

1.25 

1.25 

1.58 

l.HO 

1.88 

1.84 

1.65 

.98 

3 

.38  i 

1.00 

1. 15 

1.25 

1. 12 

1.25 

1..58 

1.80 

1.87 

1.82 

1.59 

4 

.1)0  * 

l.tiO 

1.30 

1.25 

1.30 

1.25 

1.58 

1.80 

1.87 

1.81 

LOa  < 

.9^ 

5 

.90 

1.20 

1.20 

1.25 

1.20 

1.25 

1.61 

1.80 

1.87 

1.84 

1.09 

1.U9 

6 

.90 

.95 

.60 

1.2.5 

1.20 

1.25 

1.64 

1.80 

1.87^ 

1.84 

1.6  ' 

1. 19 

7 

1.00 

.65 

.(iO 

1.25 

.60 

1.25 

1.61 

1.80 

1.87 

1.84 

1.48 

I.S9 

8 

.w 

.05 

.60 

1.12 

.00 

1.35 

1.65 

1.80 

1.86 

1.84 

1.10 

i.a> 

0 

.05 

.90 

.90 

1.20 

1.4.5 

\A\S 

1.80 

1-87 

1.84 

1.02 

1.30 

10 

;;;;;;; 

.65 

.90 

.82 

1.22 

1.4.5 

1.67 

1.80 

l.f?7 

1.84 

a 51 

1.3i^ 

11 

.32 

.85 

1.20 

1-4.5 

1.69 

1.80 

1.87 

1.83 

1.20 

12 

.62 

.33 

.35 

1.20 

1.20 

1.45 

1.85 

i.ao 

1.87 

1.83 

i» 

13 

.43 

.32 

.45 

1.25 

1.20 

1.45 

1.84 

1.80 

1.85 

1.84 

1 » 

14 

1.42 

.05 

1.25 

1.20 

1.45 

1.85 

1.80 

1.84 

1.84 

1.00 

l.> 

1.30 

I.IO 

1.35 

1.20 

1.45 

I.8S 

1.80 

1.84 

1.84 

1.40 

1.54 

16 

1.20 

.05 

.82 

1.20 

1.45 

1.77 

1.87 

1.84 

1.82 

1.60 

l.M 

17 

.40 

1.20 

1.45 

1.70 

1.87 

l.St 

1.80 

1.58 

1 M 

18 

.78 

1.20 

1.45 

1.  70 

1.87 

1.84 

i.n 

1 

1.55 

19  

.90 

1.20 

1.45 

1.70 

1.87 

1.84 

1.77 

.20  1 

1.55 

20 



.83 

1. 10 

1.45 

1.70 

1.87 

1.84 

1.77 

.62 

1.55 

21 

.75 

1. 10 

1.45 

1.70 

1.87 

1.81 

1.76 

.98  ‘ 

1.55 

22 

.75 

1. 10 

1.48 

1.70 

1.87 

1.84 

1.77 

.38  1 

1.55 

2.1  

.78 

1. 10 

1.53 

1.70 

1.87 

1.82 

1.77 

.40  > 

1.55 

24 

.75 

1.10 

1.53 

1.70 

1.87 

1.84 

1.77 

.60 

1.38 

25 

1..-40 

.ii 

.80 

1.10 

1.53 

1.70 

1.77 

1.84 

1.76 

.77  « 

l.Al 

26 

1.40 

1.05 

.82 

1.10 

1.53 

1.80 

1.77 

1.84 

1.76 

.90 

1.29 

27 

1.15 

.50 

1.05 

.85 

1.25 

1.53 

1.80 

1.82 

1.84 

1.77 

1.00  1 

1.20 

28 

1..W 

..50 

1. 12 

.92 

1.25 

l.M 

1.88 

1.87 

l.M 

I.n 

l.W  ! 

1 20 

29 

1.40 

1.20 

1.20 

1.25 

l.,W 

1.81 

1.88 

1.84 

1.77 

1.2U 

I.2U 

30 

1.40 

1.35 

1.20 

1.25 

1.53 

1.80 

1.87 

1.82 

I.n 

1.20 

1-20 

11 

1.52 

1.2S 

1.25 

1.79 

1.87 

1.72 

1 

1 

Note.— 'Hip  canal  was  dry  on  days  when  the  gage  height  was  not  iworded. 


Hating  table  for  Central  Oregon  cannl  near  Bend,  Oreg.,  for  1906. 


Gage 

height. 

Dl»- 

charge,  i 

Gage 

lielght. 

Dis- 

charge. 

Gage 

lielj^t. 

Dis- 

charge. 

Gage 

height. 

Dis- 

charge. 

Gage 

Dl»- 

cluirKv. 

Feet. 

Sec.-/t. 

Feet. 

See.-fl. 

Feet. 

Sec.-ft. 

Feet. 

Sec.‘ft. 

Feet. 

Sec.-ft. 

0.00 

0 

0.40 

12 

0.80 

34 

1.20 

1.60 

106 

0. 10 

2 

0.50 

17 

0.90 

41 

’ 1.30 

74 

1.70 

116 

0.20 

5 

0.60 

22 

1.00 

48 

1.40 

84 

1.80 

128 

0.30 

8 

0.70 

28 

1.10 

56 

1 1.50 

94 

1.90 

140 

Note.— The  above  table  is  based  on  13  discharge  measurements  made  during  1906-6  and  la  well  deOned. 
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Monthly  ditcharge  of  Cmtral  Oregon  eanal  near  Send,  Orcg.,for  1906. 


youth. 

Plachargc  In 

Toial  In 

Maximum. 

Minimum. 

Mwui. 

acro-fwt. 

January 

96 

0 

35.2 

2,1»30 

F^^jruary 

105 

0 

3G.2 

1,460 

March 

74 

0 

28.0 

1,720 

April 

70 

12 

49.6 

2,950 

M*! 

74 

97 

0 

70 

58. 0 
86.5 

3,  .570 
5.150 

July 

l» 

HO 

118 

7,»J 

August 

m 

124 

131 

8.060 



138 

130 

134 

7,970 

Cictobor 

i;o 

m 

128 

7,870 

NCv«nber 

114 

0 

4H.5 

2,^ 

X^wmber. 

100 

47 

73.8 

4,640 

Tht’  year 

13S 

0 

76.4 

55,600 

Notc. — Values  are  rated  aa  good. 


Discharge  measuremenlB  of  Pilot  Butte  canal  near  Bend,  Oreg.,  in  2906. 


Date. 

Hydrographer. 

Width. 

1 

Area  ol 
Kuctlon. 

he®,  j 

Dis- 

charge. 

Anrtl  18 

Feet. 

31.5 

Sq.ft. 

33 

1 Feet. 
1.85 

Sec.-fl. 

37 

11^  18 

33 

42 

2.10 

62 

33 

51 

2.30 

95 

L.  R.  Allen 

1 44 

58 

2.30 

90 

34 

52 

1 2.30 

00 

Daily  gage  height,  in  feet,  of  Pilot  Butte  canal  near  Bend,  Oreg.,  for  1906. 


Day. 

Jan., 

Feb. 

Mar. 

Apr. 

May. 

June. 

JuJy. 

Aug. 

Sept. 

Oct. 

Nov. 

Doc. 

1 

1.95 

1.85 

2.05 

2. 15 

2.  44 

2.60 

2.28 

1 40 

1. 52 

1.  40 

2 



1.05 



1.85 

1.50 

2.05 

2.  15 

2.44 

2.  62 

1 45 

145 

3 

.88 

1.05 

1.50 

2.05 

2. 15 

144 

2.60 

146 

2.43 

1.37 

1.40 

4 

1.85 

1.90 

1.62 

2. 10 

2.  10 

2.  44 

2.fO 

2.  46 

144 

1.34 

1.59 

5 

1.8ft 

1 50 

2. 15 

2.30 

2.  44 

1 60 

2.  46 

146 

1.88 

6 

1.95 

1.85 

1.50 

2. 15 

2.30 

144 

160 

146 

146 

1.38 

1.60 

7 

1.95 

1.85 

1.62 

2. 15 

2.30 

2.  51 

2.60 

2. 

2.46 

l.HO 

1.  75 

8 

1.95 

1.82 

1.62 

2.15 

2.30 

2.66 

2.60 

2.  46 

146 

120 

1.90 

0 

1.05 

1.73 

1.84 

2. 15 

2.30 

2.60 

2.60 

2.  4f> 

2.  46 

1.90 

10. 

1.90 

1.95 

1.82 

2. 18 

2.22 

2.30 

2.00 

2.60 

2.  4(> 

2.  46 

1.64 

n 

1 80 

1.05 

2,30 

2.35 

2.30 

2.60 

2.60 

2.  46 

2.  45 

1.10 

1.  40 

12 “ 

.05 

1.95 

2 30 

2.35 

2.30 

2-fiO 

ICO 

2.  44 

1.36 

13 

1.86 

2.05 

2.  40 

2.30 

160 

2.00 

2.  44 

1. 14 

1.  40 

14 

1.85 

2.06 

2.  40 

2.  30 

1 60 

2.  GO 

1 46 

1.06 

15 

1.85 

2.0.5 

2.  40 

2.  30 

2.  GO 

2.00 

2.  46 

2.  46 

1.02 

1.  42 

1#.... 

1 85 

2.00 

2 40 

2 30 

2.  60 

2 60 

2.  46 

2.  44 

1.48 

1.  74 

17 

2.  4ft 

2.  40 

2.  30 

2 GO 

1.38 

18 

1.85 

2.M 

206 

2 30 

2.60 

2.00 

2.  46 

146 

1.42 

1.90 

19.... 

1.85 

1.95 

2.05 

2.30 

160 

2.€0 

2-  46 

2.  46 

1.42 

1.92 

20 

1 8.5 

1.96 

2.05 

2.30 

1 59 

2.59 

2.  46 

1.51 

1.92 

21 

2. 10 

2.30 

2.60 

2 60 

2.  46 

1.74 

22 

2. 15 

2 30 

1.  59 

23,...  

2.  I."! 

24...,  

1.78 

1.92 

25 

160 

«... 

1 90 

2 15 

2 44 

27 

1.75 

.07 

1.95 

2.  OS 

2.20 

2.  44 

2.60 

160 

146 

130 

1.7.5 

1.92 

28 

on 

.08 

2.20 

2.  44 

156 

2 46 

.95 

.85 

2.05 

2.35 

2.  44 

2.W 

146 

2.30 

1..18 

1.92 

38... 

1.80 

2.05 

2.  40 

2.  44 

2.  .W 

2. 18 

144 

1 30 

1.  40 

1 92 

11...  

1.70 

1.78 

135 

1.91 

130 

1.66 

1 

^OTi^Tbe  canal  waa  dry  on  daye  when  the  gage  height  was  not  recorded. 
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Rating  table  for  Pilot  Butte  canal  near  Bend,  Oreg.,  for  1906. 


Qage 

bei^t. 

Din*  j 
charge. 

, Gage  1 
heignt. 

Dl0-  I 
charge.  ' 

1 Gage 
belgot. 

1 Difi- 
charge. 

Gage 
. heigDt. 

Dl»> 

charge. 

Qam  1 
hei^t. ' 

Dia- 

cbAcge. 

Feet. 

Sec.-^t.  1 

Feet.  1 

1 Sec.-ft.  1 

1 Feet. 

See.-ft. 

Feet. 

Sec.-^. 

! Feet.  1 

Sec.-ft, 

0.90 

2 ! 

1 1.30  1 

1 1.70 

a : 

2.10  1 

61 

1 2.50 

145 

1.00 

2 

1 1.40 

10  ! 

1 1.80 

33 

1 2.20 

77 

1 2.60 

176 

1.10 

1 3 1 

1 1.50  1 

13 

1.90 

1 2.30 

97 

1.20 

® i 

1.60 

18  j 

2.00 

49  1 

' 2.40 

120 

Note.— The  above  table  Is  based  on  discharge  measurements  made  during  1905^,  and  Is  vreU 
between  gage  heights  1.7  feet  and  2.3  feet. 


Monthly  dUchcTge  of  Pilot  Butte  canal  near  Bend^  Oreg.,,  for  1906. 


Month. 

Diseba 
1 Maximum. ' 

rge  In  soeond«lbet. 
Minimum,  j Mean. 

Total  in 
acrc-feet. 

January 

45 

1 

0 1 

lao 

1 ^ 

February 

0 

1 30.0 

l.OiO 

March 

' 45 

0 

16.0 

1 984 

April 

132 

13 

1 5a8 

3.090 

120 

31 

79.1 

Aseo 

1 130 

69 

100 

6.98) 

1 175 

106 

1 168 

».«« 

August 

' 181 

0 

156 

8eplcinlx»r 

135 

93 

133 

7.910 

Octol»or 

135 

19 

118 

7.3BD 

November 

77 

2 

19.3 

l.UO 

Pect'inber 

43 

9 

29.9 

1.80) 

Theytiar ^ 

181 

0 

763 

64,800 

Note.— Values  are  rated  as  fair. 


TUMALO  CREEK  NEAR  LAIDLAW,  OREO. 

This  station  was  established  May  15,  1906.  It  is  located  about 
one-half  mile  above  the  head-gate  of  the  Columbia  Southern  Canal, 
in  sec.  2,  T.  18  S.,  R.  10  E. 

The  channel  is  straight;  neither  hank  is  liable  to  overflow,  and 
there  is  one  channel  at  all  stages. 

Measurements  are  made  from  a footlog.  The  initial  point  is  a 
notch  cut  in  the  left  end  of  the  log. 

The  gage,  which  is  read  voluntarily  by  G.  W.  Updike,  the  ditch 
tender,  is  a 1 by  4 inch  pine  board,  graduated  with  brass  tacks, 
driven  in  the  left  bank  at  the  water’s  edge  on  the  upstream  side 
of  the  footlog.  The  bench  mark  is  on  top  of  a fir  stump  5 feet 
from  the  left  bank;  elevation,  6.67  feet  above  the  datum  of  the  gage. 


PHtcharge  mearuremente  of  Tumalo  Creek  near  Laidlaw,  Oreg.,  in  1906. 


Date. 

Ilydrographer. 

Width. 

Area  of 
section. 

Gage 

hei^t. 

Dis- 

charge. 

Feet. 

39 

37 

36 

37 

Sq.ft. 

50 

46 

61 

65 

Feet. 

2.19 

1.85 

2.23 

2.06 

Sec.-fL 

m 

144 

3» 

2tE 

L.  R.  Allen 

Juno  18 

Stevens  and  Landes 
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Daily  gage  height,  in  feet,  of  Tumalo  Creek  near  Laidlaw,  Oreg.,for  1906. 


Day. 

jMay.l 

Judo. 

July. 

Aug. 

Hepl,  ■ 

' OH.  1 
1 ' 

1 

May. 

1 June. 

July. 

Aug. 

*E 

1 Oct. 

1,  S.5  ! 

1,55 

1.30  ! 

1 1.90  ■ 

! 17 1 

' Z20 

2.30 

1.65 

i 

1.50  ' 

1,50 

1.55 

' 2.10  ! 

2.05 

1.55 

1..W 

! 1.65 

' IS ' 

1 2.10 

! 2.35 

1.56  ' 

1.50 

1.5Q 

1.55 

1 

! 2.25  ! 

2.t.0 

1.50 

1.50 

! 1.60 

19. 

2.50 

1 2.40 

1.66  ' 

1.50 

L50 

4 

i 

i 2.15  1 

2-70 

1.50 

1. 50 

i 1.(50 

S;::;::;.;..! 

2.00 

2.45 

1.70 

1.60 

1.50 

1.52 

5 

3.fi0 

1.50 

1.50 

; 1.55 

21 

1.95 

2.25 

1.70 

1.50 

1.50 

1.50 

« 

l.UO  1 

2.4'> 

i.ao 

! 1.50 

1 1.52 

22 - 

1-W 

2.20 

1.65 

1.50  1 

1.60 

7 j 

1.80 

2.  15 

1.50 

1.50  : 

I 1.53 

23 

1.92 

■ 2,2) 

1.65 

' 1.50  1 

1.50  j 

1.50 

! i-iw 

2.40 

1.55 

1. 50  1 

' 1.53 

24 

2.00 

2. 18 

1.  00 

1.50 

1.60 

1 iVi 

1 1.H5  1 

2.20 

L.’iS 

1.50  1 

i 1.50 

2.50 

3.60 

l.tiO 

1.50 

1.  .50 



10 

! 1.80  i 

2. 15 

1.55 

1-50  ' 

: 1.65 



26 

1.95 

1 2.40 

l.liO 

1 1.50  ' 

i 1.50 

U.- 

'2.10 

2.15 

1.55 

1..V0 

1.85 

27 

1. 

12 

2.15  j 

2. 10 

1.55 

1.50 

1.70 

2s::;:;. :....! 

> 1.95 

1 T.m 

l.K) 

1.50 

1.60 

a 

2. 10  i 

2. 10 

1.55 

1.02 

1. 70 

J ' 

' 1.85 

1 2.05 

14 

2-00  1 

l.W 

I.5'» 

1.5B 

1.67 

! 30 

1.80 

1 2.20 

1 1.60 

15 

2. 19  , 

. 2.55  1 

1. 85 

1.55 

1..50 

1.10 

.11 

1.80 

l.HO 

1.50  1 

i.M 

1 

16 ! 

2.  DU  [ 

2.  4.S  I 

1.75 

1.50 

1.50 

1.65 

1 

1 

i 1 

Rating  table  for  Tumalo  Creek  near  LaidUtU’,  Oreg.,for  1906. 


Oa»  : 
height.; 

1 Di»-  ' 
1 charge. 

|bSX. 

Dis- 

charge. 

, Gage  1 Dls-  | 
1 bei^t.  1 charge.  ' 

Dis- 

charge. 

1 Gage 
height. 

Dis- 

charge. 

Feet. 

1.50 

1.C0 

1.70 

1.80 

Sec.yi.  1 

» 1 

95  ! 

115  1 
135 

Feet. 

1.90 

2.00 

2.10 

i 

Sec.’ft. 

155 

180 

205 

! 

Feet. 

2.20 

2.30 

2.40 

Sec.~ft.  \ 
230  1 
255 
285  1 

' Feet. 

1 ^-50  1 
2.00  ' 
; 2.70 

Sec.‘ft. 

315 

345 

380 

Feet. 
2.80 
■ 2.90 
3.00 

Sec.-fi. 
\ 415 

4S0 
400 

Notx.— The  above  table  la  applicable  only  lor  open-channel  conditiona.  It  la  baaed  on  4 diachaige 
maaaurementa  made  during  1906  and  ia  well  doflned  between  gage  helghta  1.7  leet  and  2.5  feet. 


Monthly  discharge  of  Tumalo  Creek  near  Laidlaw,  Oreg.,for  1906. 

[Drainage  area,  90  aquare  mllea.] 


Month. 

1 Discharge  in  socond-feot. 

Total  in 
acrc-foet. 

1 Run-off. 

Maximum. 

Minimum.  ^ 

Mean. 

Soc.-ft.  per 
sq.  mile. 

Depth  in 
inches. 

lUy  15-31 

450 

135 

210 

7.080 

2.34 

1.48 

June 

345 

135  ! 

219 

13.000 

2.44 

2.72 

inir 

380 

88 

182 

11,200 

2.01 

2,32 

Aognat....' 

88  1 

1 80 

82.6 

5,060 

.018 

1.06 

Saptamber 1 

09  1 

! 80  1 

81.0 

4,820 

.000 

1.00 

October i 

218 

90 

98.5 

6,050 

1.00 

1.26 

47,200 

1 

1 

Nots. — To  give  the  natural  flow  at  thia  atation,  the  diacharge  of  Wymer  canal  ahould  be  added. 
Valuea  are  rated  aa  good. 


TUMALO  CREEK  NEAR  BEND,  OREO. 

This  station  was  established  October  6,  1906,  to  take  the  place  of 
the  station  on  Tumalo  Creek  near  Laidlaw  during  the  winter  months 
when  no  gage  reader  is  available  at  the  latter  place.  It  is  located 
at  the  highway  bridge  on  the  Bend-Sisters  road,  about  5 miles  from 
Bend,  Oreg. 

The  channel  is  straight  for  175  feet  above  and  300  feet  below  the 
station.  The  right  bank  is  high;  the  left,  low.  There  is  a single 
channel. 
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The  gage,  which  is  read  hy  W.  P.  Downing,  is  a pine  board  attached 
to  the  river  face  of  the  abutment  at  the  southeast  comer  of  the 
bridge. 

IHscharge  measuremenlt  of  Tximalo  Creek  near  Bend,  Oreg.,  in  1906. 


Date. 

1 

Ilydrc^apber. 

Width. 

Area  of 
section. 

1 <3a« 

1 height. 

Dis- 

charge. 

Feet. 

24 

26 

Sq.ft. 

St 

35 

Feet. 

1.23 

1.S2 

.40 

i 

Sec.'ft. 

S3 

80 

' «8 

1 1 1 

•s  EstimAted. 


Daily  gage  height,  in  feel,  of  Tumalo  Creel  near  Bend,  Oreg.,  for  1906. 


WYMER  CANAL  NEAR  LAIDLAW,  OREO. 

Wymer  canal  takes  water  from  Tumalo  Creek  just  above  the  gag- 
ing station  on  the  latter.  A gaging  station  was  established  on  the 
canal  June  16,  1906,  in  order  to  determine  the  total  water  supply 
of  the  creek.  It  is  located  just  below  the  headgates. 

The  bed  and  banks  are  of  loam  and  gravel. 

Measurements  are  made  from  two  logs.  The  gage  is  a vertical 
staff  and  is  read  by  G.  W.  Updike.  The  bench  mark  is  on  a bench 
on  a fir  tree,  about  16  inches  in  diameter,  25  feet  below  the  headgate, 
and  3 feet  from  the  right  bank;  elevation,  4.12  feet  above  the  datum 
of  the  gage. 


Ditcharge  measurements  of  Wymer  canal  near  Laidlaw,  Oreg.,  in  1906. 


Date. 

Hydrographer. 

1 width. 

Arm  of  ' 
section. 

Gage  1 
height.  1 

Dis- 

charge. 

Hay  l.t 

! Feel. 

fi.6 

Sq.]l. 

Feet. 

Sec.’ft. 

12 

4 

a2 

8.5 

L.  R.  Alkm 

16 

1 a 1 

1.90 

1&5 

20 

1 1.86 

1 

43 
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Daily  gage  height,  in  feet,  of  Wymer  canal  near  Laidlaw,  Oreg.,for  1906, 


2. 

3. 

4. 
6. 
d. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 


Day. 


June. 


July. 

Aug. 

Sept. 

Oct. 

Day. 

June. 

July. 

Aug. 

Sept. 

2.  os 

1.00 

0.8K 

1.00 

17 

1.95 

1.45 

088 

2.10 

1.00 

.88 

1.30 

IS. 

1.95 

1.45 

.88 

.88 

2.05 

.95 

.88 

1.20 

19 

2.00 

1.45 

.88 

.88 

2.15 

.88 

I.IO 

20 

2.00 

1.50 

.88 

.88 

2.05 

.95 

.88 

1.10 

21 

1.95 

1.45 

.88 

.88 

2.05 

.96 

.88 

1.06  1 

22 

1.90 

1.40 

.88 

.88 

2.05 

.95 

.88 

1.06 

23 

1.90 

1.40 

.88 

2.00 

.95 

.88 

1.04 

24 

1.90 

1. 15 

.88 

.88 

1.95 

.95 

.88 

1.02  1 

25 

2. 10 

1.05 

.88 

.88 

1.90 

.95 

.88 

26 

2.05 

1.05 

.88 

1.90 

.95 

.88 

27 

1.96 

1.05 

.88 

.88 

1.90 

.95 

1.28 

28 

1.85 

1.05 

.88 

.88 

1.90 

.95 

1.08 

29 

1.90 

1.05 

.88 

.88 

1.7S 

.96 

.95 

,m  

1.96 

1.66 

.88 

.68 

31 

1.05 

.88 

1.55 

.(« 

.88 

1.G2 

Oct. 


1. 10 
1.10 
1.10 


1.05 
1. 10 
1. 15 
1.20 
2.20 
1.25 
1.20 
1.20 
1.15 
1.15 


Not*.— Water  turned  out  October  10  to  15. 


COLUMBIA  SOUTfiERN  CANAL  NEAR  LAIDLAW^  OREO. 

Columbia  Southern  canal,  which  is  operated  by  the  Columbia 
Southern  Irrigation  Company  under  provisions  of  the  Carey  Act,  takes 
water  from  Tumalo  Creek,  15  miles  above  its  mouth.  Measurements 
are  made  in  the  flume  1,000  feet  below  the  head-gate.  The  gage  is 
set  wnth  its  zero  at  the  bottom  of  the  flume.  It  is  read  by  G.  W. 
Updike. 


Ditchargt  mcatuTcments  of  Columbia  Southern  canal  near  LauHaw,  Oreff.,  in  1906. 


Date. 

Uydrogmpbar. 

Gage  1 
boigot.  , 

> DIs- 
charge. 

1 

Feft.  ^ Sq.  ft. 

20  14 

19.  7 31.  5 

19. 7 35  ! 

19. 6 ' 22  1 

19. 6 < 31  i 

19. 7 33 

Feet.  ' 

5rc.-rt. 

35 

52 

72 

22 

1 *7 

63 

i.eo 
1.78  j 
1. 15 
L63 
1.65 

June  18 1 

I Stevens  and  Landes 

1 

a ikieamirpd  9 miles  below  tbo  heed  ol  the  caaftL 


Daily  gage  height,  in  feet,  of  Columbia  Southern  canal  near  laidlaw.  Oreg.,for  1906. 


Day. 

May. 

June. 

July. 

Aug. 

Sept.  Oet. 

1 

1.70 

1.87 

1.75 

1.6K  1.70 

a J 

- 

1.75 

1.87 

1.76 

1.68  1.70 

s 

1.76 

1.96 

1. 7.5 

I.(M  1.65 

4 

1. 75 

1.75 

l.t)8  1.65 

1.76 

1.95 

1.75 

1.6K  1.65 

s.... 

1.70 

2.05 

1.75 

l.tiK  1.70 

7..: 

1.70 

2.05 

1.75 

1.68  1.70 

8 

1.70 

2.a5 

1.75 

1.J58  1.70 

g 

1.70 

1. 75 

1.6b  1.70 

10 

1.70 

2. 10 

\.m  1.72 

II 

1.70 

2. 10 

1.75 

l.fW  1.72 

12 

1.70 

2. 10 

1.75 

l.tW  1.70 

13 

1.70 

2. 10 

1.75 

l.CiS  1.70 

14 * 

1.70 

2.10 

1.75 

1.<W  1.70 

15 

L70 

1.65 

2.00 

1.70 

1.68  1.70 

'« 

t70 

1.05 

1.88 

1.70 

1.68  1.70 

Day. 

May. 

June. 

July. 

Aug. 

s^'pt. 

Oct. 

17 

1.70 

1.65 

2.00 

1.70 

l.OS 

■ 

1.65 

18 

1.75 

1.65 

1.95 

1.70 

i.tw 

1.65 

19 

1. 75 

1.65 

1.05 

1.70 

1.68 

1.65 

20 

1.75 

1.65 

1.96 

1.70 

1.68 

1.65 

21 

1.75 

1.70 

1.00 

1.70 

1.68 

1.60 

1.75 

1.70 

1.90 

1.70 

1.66 

1.60 

23 

1.75 

1.70 

1.90 

1.70 

1. 

1.60 

24 

1.7.5 

1.70 

1.80 

1.70 

l.t« 

1.65 

25 

1.75 

1.80 

l.SO 

1. 70 

1.70 

1.65 

26 

1.75 

1.86 

1..8Q 

1.70 

1.70 

1.60 

27 

1.75 

1.80 

1.80 

1.70 

1.70 

1.70 

28 

1.75 

l.HO 

1..S0 

1.70 

1.70 

1.65 

2d 

1.70 

1.87 

1.80 

1.70 

1.70 

1.65 

:tn 

1.70 

1.87 

1.80 

1. 70 

1.70 

1.65 

31 

1.70 

l.SO 

1.70 

1.66 
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Rating  table  for  Columbia  Southern  canal  near  Laidlaw,  Oreg,,/or  1906. 


b^i^Tt. 

Dis- 

charge. 

! ^*9^ 
j hel^t. 

Dls- 

ctuuge. 

1 Gage 
height. 

Dis- 

Charge. 

1 Gage 
j hei^t. 

Dis- 

charge. 

Gage 

hel^t. 

Dis- 

charge. 

Feet. 
l.fiO 
L 70 

Sec.-ft. 

65 

64 

1 Feet. 
1 1.80 

1 FtH 
1 1.00 

i 

aec.^. 

'■  Feet. 
j 2.00 

Sec.-ft. 

09 

Feet. 

2.10 

Sec.-ft. 

114 

Note.— The  above  table  la  baaed  on  5 diactaarge  meaaurementa  made  daxiiig  1906  and  ia  {airly  well 
defined. 


Monthly  discharge  of  Columbia  Southern  canal  near  Laidlaw,  Orcg.,for  1906. 


Month. 

1 Discharge  in  second-leet. 

' Total  in 

Maximum,  j Minimum. 

Mean. 

acre-foet. 

May  15-31 

60 

67.2 

2,260 

3.060 

5.640 

4.0M) 

3.710 

3,770 

82 

60  1 

6&6 

July 

114 

74 

9L7  i 

60 

64 

6&3 

64 

62 

62.4 

66 

S5 

6L3  1 

1 

23,400 

Note. — Valuea  are  rated  aa  good. 


SQUAW  CREEK  NEAR  SISTERS,  OREO. 

The  station  was  established  June  15,  1906.  It  is  located  4 miles 
south  of  Sisters  and  above  all  present  diversions.  McAllister  ditch, 
under  constniction,  has  its  intake  200  feet  above  the  station. 

The  channel  is  straif^ht  for  200  feet  above  and  100  feet  below  the 
station.  The  right  bank  is  high  and  rockj ; the  left  is  low  and  liable 
to  overflow  at  extreme  high  water.  The  bed  of  the  stream  is  of  firm 
gravel  and  is  permanent.  Changes  in  a dam  250  feet  below  will  change 
the  rating. 

Measurements  are  made  from  a foot  log. 

Gage  heights  arc  furnished  jointly  by  the  Squaw  Creek  Irrigation 
Company  and  citizens  of  Sisters.  The  gage  is  vertical,  and  nailed  to 
an  alder  tree  on  the  right  bank,  about  3 feet  above  the  foot  log.  The 
bench  mark  is  the  highest  point  of  the  sawed  part  of  a pine  stump 
30  feet  to  the  left  and  10  feet  upstream  from  the  point  of  measure- 
ment; elevation,  10.27  feet  above  the  datum  of  the  gage. 


Diechargi  meainrrmentt  of  Sguaw  Creek  near  Sisters,  Oreg.,  in  1906. 


Date. 

Ilydrographer. 

^ Width. 

1 Area  of 
1 section. 

Gage 

height. 

Dis- 

cbaigf. 

April  17 

June  8 1 

I.  l*andej« 

L.  R.  Alien 

1 Feet. 
31 
31  1 

31 

32  1 
31 

Sq.-fl. 

48 

46 

40 

65 

38 

^ Feet. 
3.65 
3.53 
3 .60  i 
4.09 
3.55 

1 

Sec.-fl. 

106 

106 

iU 

206 

no 

June  IS 

September  22...  j 

J.  II.  Lewis  and  L.  R.  Allen ! 

1 C.  \V.  AUen ! 

1 

by  Cooglt 
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haUy  gage  height,  in  feet,  of  Sqtiaw  Creek  near  SiMtert,  Oreg.,/or  190$. 


Day. 

. 

Juiy.^  Aug.  j Sept. 

Oct.  Nnv. 

Doc, 

t 

1 1 

4. 3 1 3.  75  3 6 

a 6 ' 3.  i 

3.0 

2 

4.2  . 3.7  ; 3-6 

3 , M a.  1 

1.8 

*, 

1 4 1 a 73  1 a.  s 

a 65  3 .1 

1.6 



4 93  3.7  1 3.55 

3.66  a 1 

1.6 

S, 

4,  6 3.  S 3.  55 

3.3  3.1 

1.6 

8 

4.6  4.0  ; 3.75 

3.35  3.15 

1.6 

7 

4 55  1 4-  0 j 3.  S 

3.3  5.25 

3.0 

8 

4 5 3. 85  i 4. 1 

3.35  4 1 

1.7 

9 

4 3 ' 3.8  ! 3.6 

3. 3 , 3. 05 

1.75 

10 

4.5  ( 4-0  1 3.5 

3. « ' 5 7 

J.7 

U 

4. 56  , 3.  9 3.  45 

3.  4 . 3.  4 

1,7 

13 

4 9 1 4.0  1 3.45 

3.35  1 3.2 

1.75 

13 

4.52  1 3.95  1 3.  4 

3. 3 4. 2 

2.9 

14 

4.  4 1 3.  8 1 3.  3 

3.3  4.5 

17 

15 

4.35  3 0 1 3.3 

3. 3 13  0 

1.7 



4-1  3. 75  ; 3. 25 

3. 3 ; '2.  4 

1.75 

1 


Day. 

July. 

! .\ug. 

Sept. 

Oct. 

1 Nov.'  Dec. 

17 

4.1 

1 3.65  : 

3.35 

8.35 

Ill  i 1.7 

18 : 

1 4.0 

3.65 

3.36  1 

i 3.3 

, 2. 0 , 1.  65 

1!) ! 

1 2.25 

3.6 

:i4  1 

1 3-3  1 

1.95-  1.6 

20 i 

4.05 

3 6 , 

3. 45 ; 

3.3  1 

I 1.9  2.3 

I 

3.5 

3.45 

3.3 

I 1.8  2.05 

1 

3.5 

3.  M 1 

: 3.3 

1.8  ‘ 3.0 

23 1 

1 4.2 

3.56 

,ai 

! 3.35 

! 1.8  1.0 

! 3.8 

3.56 

3.35 

3.35 

1 1.8  1.95 

3.H5 

3.55 

3 .35  ; 

, 3 .35 

1.7  2,1 

26 1 

3.75 

3.55 

3.3  ' 

■ 4.0 

1.7  2 0 

27 ! 

1 <0 

3.6 

3.3  ; 

3.55 

; 1.7  1.9 

28 1 

! 4-11 

3.6 

3.3 

3.35 

3-6  1.9 

i 3. 95  ; 

3.5 

3.4  ' 

3.3  { 

;3.0  1.8 

30 1 

1 3.9 

3.6 

3-4  , 

I 3.2 

1 2 .05  ‘ 1.8 

31 

3.85 

1 

3.5 

, 3.2  1 

1 

1 1.75 

1 1 

NOTV. — CkmditionA  were  changed  early  in  November  by  washing  out  of  dam  below;  this  was  replaced 
November  28,  and  washed  out  again  December  3.  Ice  Jam  December  1 and  13. 


Rating  table  for  Squaw  Creek  near  Sietere,  Oreg.,/rom  July  1 to  Ocfo6cr  SI,  1906. 


Gage 

hei^t. 

Di,- 

charge. 

Gage 

Dis- 

charge. 

Gage 

hei^t. 

Dis- 

charge. 

0»m 

height. 

Dl,- 

Charge. 

Gage 

Dls- 

chatge. 

Feet. 

3.20 

S.c^. 

Feet. 

3.60 

atc.-ft. 

113 

Feet. 

4.00 

Sec.‘ft. 

185 

Feet. 

4.40 

Feet. 

4.80 

3.30 

77  i 

3.70 

128 

310 

4.00 

3.40 

88 

145 

231 

4.60 

475 

3.30 

100 

3.90 

164 

4.30 

266 

, 4.70 

372 

Non. — The  above  table  is  i^plicable  only  for  open-channel  conditions.  It  is  based  on  5 discharge 
measurements  made  during  1006  and  it  is  not  well  defined. 

Mmithly  diecharge  of  Squaw  Creek  near  Sieiert,  Oreg.,for  190$, 

[Drainage  area,  90  square  miles.] 


Month. 

1 Discharge  in  second-feet. 

Total  In 
acre-feet.  ^ 

Run-off. 

Maximum.  1 

Minimum,  i 

, Mean. 

Sec.-ft.  per 
sq.  miie. 

Depth  in 
inches. 

July 

458 

136 

251 

15,400 

2. 79 

3.22 

Auaust 

185 

100 

1 133 

A 180 

1.48 

1.71 

September 

207 

72 

i 97.0 

5.830 

1.00 

1.22 

October 

1 18S 

67 

8a3 

5,400 

1.13 

1 

34,800 

RHHVPIIH 

HHHHIIN 

Non.— Values,  July  to  October,  are  rated  as  fair. 
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MISCELLANIOOUS  MEASUREMENTS. 

The  following  miscellaneous  measurements  were  made  in  Deschutes 
River  drainage  basin  in  1906: 


MiicelUmcous  meaturemmU  in  Dt$dnUa  River  drainage  batin,  Oregon,  in  1906. 


Dat«.  1 

1 

Strcftiu. 

Locality.  ^ 

Width.! 

1 AfM  of 
•ection. 

boiffot. 

! Di»> 
efajuga 

1 

FeH.  ! 

Sq.ft. 

F€€t. 

Sec-A 

Jantutry  9 

1 Crooked  River 

Forest i 

50 

7* 

• 37.43 

li 

April  16 

May  16 

I do 

135 

967 

• l&Tl 

A98» 

do 

84 

189 

• 85.44 

» 

June  17 

do 

do 

100 

396 

1.23.94 

m 

Octol>cr  14 

1...  .do 

do ' 

23  ' 

66 

• 24fil 

94 

April  1S» 

1 Deachutcd  Irrigation 
and  Power  ('ora- 

14.9 

IS  1 

1 ..  . 

83 

1 

1 pany's  Itiime. 

Januarv  10 

Deschutea  River 

See.  36.  T.  14  8.  R.  12  E 1 

145 

481  I 

i.isa 

138 

458  ; 

1.23U 

8cptcmbcr2d. . 

do 

Moro ' 

260 

1.13D  i 

i.35 

October  I7d.. 

do ( 

1 do 

! 200  ' 

I.IS)  ! 

1.40  1 

tm 

Octol>cr  18 

do 1 

1 Warm  Spring!*  Ferry ' 

170 

i,e«o 

«A4D  I 

47» 

7 

5 

€9 

June  1.5 

tlo 

do 

7 

1 i 

1 46 

October  17 

Metolius  River 

1 Near  rntmth ' 

' 1 

1 

1 

n.9X> 

January  6 

Ocht*co  Creek 

Prineville 

I 9 

44 

#5  88 

46 

l6 

do 

i do 

! 71 

97 

4 4.55 

286 

May  17 

do 

1 do 

' 14  1 

10 

; 4&7« 

35 

June  7 

do 

1 do 

' 44 

68 

4487  i 

1« 

8 

43 

43 

October  15 

Bhitike 

Warm  Springs  Agency 

1 26 

(»3  ; 

« 

1 7 ' 

6 

u 

13  j 

10 

' 1 

12 

8 

5 

1 

45 

OcfoU'r  10 

1 Warm  Springs 

Warm  Springs  .Agency 

1 92 

433 

2fi0 

October  20 

1 hite  Uiver 

Tygh  Valley 

56 

56 

1 

165 

o Below  nail  in  top  of  floor  sill  on  downstream  aide  of  east  end  of  brid^. 
ft  Just  below  beadkate;  contains  discharw  of  Pilot  Butte  and  Central  Oregon  canals, 
e At  Tethorow  bridge;  water  surface  4.35  feet  below  cross  cut  in  northeast  comer  of  bridge  on  top  of 
abutment. 

<t  At  Free  Bridge  gaging  station,  discontinued  December  31, 1899;  see  Water-Supply  Paper  No.  38.  p- 
377, 378. 

e Below  point  on  alder  stump  on  west  bank. 

/ Estimated. 

9 Below  reference  point  on  bridge. 

* Low  water. 


HOOK  lUVKR  KKAIXAGK  BASIN. 

HOOD  RIVER  AT  WINANS,  OREO. 

Hood  River  has  its  source  in  the  glaciers  on  the  northern  slope  of 
Mount  Hood,  flows  north,  and  unites  with  Columbia  River  at  the 
town  of  Hood  River.  Its  drainage  area  is  wholly  mountainous  and 
timbered  except  where  the  timber  fias  been  removed.  A lai^e  per- 
centage of  its  forested  area  has  been  burned.  The  waters  of  this 
stream  and  its  tributaries  are  used  for  irrigation  and  power  devel- 
opment. The  table-lands  bordering  the  river  have  been  cleared  of 
timber  and  are  irrigated  by  high-line  canals.  The  agricultural  pro- 
ducts of  the  district  are  fruit  and  berries. 

This  station  was  e.stablislied  November  17,  1905.  It  is  located  300 
feet  below'  the  junction  of  the  main  forks  of  the  river  at  Winans,  lOi 
miles  above  Hood  River  post-office,  Oreg.  The  conditions  at  this 
station  and  the  bench  marks  are  described  in  Water-Supply  Paper 
No.  178,  page  219,  where  are  given  also  references  to  publications  that 
contain  data  for  previous  years. 
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DUcharge  meoMuremmU  of  Hood  River  at  Winans^  Oreg.^  in  190S-6. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Gem. 

hei^t. 

Dis- 

charge. 

1905.  1 

November  17... 

L.  R.  Allen ' 

Feet,  i 
90 

Feet,  j 
0.57 

Sec.’/t. 

493 

December  23... 1 

' do 

90 

180 

l.OO  1 

-67 

1S06.  1 

1 

1 

March  9 

P.  A.  Cupper 1 

L.  R.  All^ ' 

99  1 

1 296 

1.90 

1,360 

May  22  a 

93  ! 

! 188 

1.31 

702 

July  8 1 

1 do 

97 

259 

1.52 

1 1.100 

August  29 

' do 

91 

191 

.77 

571 

October  20 : 

J.  C.  Stevens 

95 

2M 

1.17  1 

1 899 

December  15 . . . 

H.  McOlashan 

94 

253 

1.30 

' 864 

• Not  relfftble,  as  debris  waa  lodged  against  gage. 


Daily  gage  heighty  in  feet,  of  Hood  River  at  Winane,  Oreg.yfor  1906* 


Day. 

Jan.  , 

Feb.  1 

1 M.r.  1 

, 1 

j Apr.  j 

1 May. 

June. 

July. 

Aug. 

Sept. 

Oct.  1 

Nov. 

Dec. 

1 

a9 

1.0 

1.8  1 

1.9  ' 

2.0  ' 

! 1.3 

1.5 

1.0 

a7 

i a?  ! 

1.3 

1.1 

2 

1.0 

1.6 

' 1.7 

1.8  1 

1 2.0 : 

1.3 

1.5 

1.0 

.7 

. 4 

1 1.0 

1,2 

3 

1.0  ; 

1.5 

1.6 

1.7 

1 1.9 

1.4 

1.6 

1.0 

.7 

.7 

■» 

1.3 

4 

1.0 

1.5  1 

1 1.6 

1.6 

, 1.9 

1.4 

1.6 

1.0 

.7 

.7 

1 

1.3 

5 

1. 1 

1.4 

1.5 

1.9 

, 1.9  1 

1.4 

1.7 

1.0 

.7 

.7 

1 .9 

1.4 

6 

1.2 

1.4 

1 1.6 

2.0 

1,9  ' 

1.5 

1.7 

1.0 

.7 

.7 

.8 

1.4 

7 

1.3 

1.3 

i 1.7 

2.4 

1 1.9 

1.5 

1.7 

1.0 

i ,7 

.7 

.8 

1.5 

8 

1.3 

1 I-2 

, 1.9 

2.4  ' 

1.8  ! 

1.6 

1 1.6  1 

1.0 

1 -7 

.7 

.8 

1.5 

9 

1.4 

1.1 

1.9 

2,2 

1.8 

1.6 

' 1.5 

1.0 

! .7 

.7 

.8  1 

1 1.5 

10 

1.5 

I.l 

i 1.8 

2.1 

l.H 

1.6 

i 1.4 

1.0 

1 .7 

.7 

.9 

1.4 

11 1 

1. 1 > 

1 1.0 

! 1.6 

1 2.0 

'l.7 

1.6 

1 1.3 

1.0 

1 .7 

2.0 

2.5 

1.4 

12 

1.1  1 

1 1.0 

1.6 

1 1.9 

1.7  1 

1.6 

' 1.3 

l.o 

' .7 

2.2 

4.5 

1.3 

13 

1.1 

1 1.0 

1 1.6 

1.7 

1.7 

, 1.3 

1.0 

2.0 

6.4  1 

1.2 

14 

1.0 

I 1.0 

! 1.6 

1 1.8 

1.7 

1.8 

! 1.3 

1.0 

! 1.2 

2.0 

6.6 

1.2 

IS 

1.0 

1 ‘-o 

1.5 

1.8 

1.7 

1.8 

[ 1.3 

1.0 

1.3 

1.9 

6.4 

1.2 

16 

1.1 

1 1.0 

1.6  > 

1 1.8  , 

1.6 

2.0 

1 1.3 

0.9 

1.0 

1.8 

3.7 

1.2 

17 ' 

1.2 

' 1.3 

^ 1.5 

* 1.9 

1.6 

1.9 

1.3 

1 

. 7 

1.7 

3.4 

1.3 

18 i 

1.3 

1 3.0 

< 1.6  , 

j 1.9 

, 1.5 

1.7 

1 1.3  1 

.9 : 

.6  I 

1.5 

2.7 

1.4 

10 ! 

1.0 

3.0 

1.6 

2.0 : 

1.5 

1.7 

1.3 

.8 

.7 

1.4 

2.4 

1.6 

30 1 

.9 

a.0 

1 

2-1  1 

1 1.5 

1.7 

1 1.3 

1 .8 

.7 

L4 

2.2 

6.6 

21 i 

.9 

2.9  1 

1 1.5 

2.2 

1.6 

1.6 

' 1.3 

1 .8^ 

.7  1 

1.4 

2.0 

16 

22 

; 1.2 

2.8 

1.5 

2.2 

1.4 

1.6 

1.2 

. 7 

.7  , 

1.4 

2.0 

3.6 

23 

1.4 

2.4 

1.5 

1 2-* 

1.4 

1.6 

I 1.2 

1 

•7J 

2.0 

1.8 

3.6 

24 

2.9 

2.3 

1. 5 

2.0 

1.4 

1.6 

1 11 

•7 

.7  1 

ZO  1 

1.7 

3.4 

25 

2.0 

2.2 

1.5 

2.0 

1.5 

, 1.6 

1 

1 -7 

.7 

1.9 

1.5 

3.3 

26 

1.8  1 

2.2 

1.5 

2.0 

L5 

l.o 

.7 

•7J 

1.8 

1.5  1 

3.0 

27 

1.8 

2.0 

1.5 

2.0 

1.5 

! 1.6 

I .9 

1 -7 

.7 

1.8  1 

1.4 

24 

28 1 

1.6  1 

1.9 

1.5 

2.0 

1.5 

1 1.6 

.9 

1 .7 

.7 

1,7  ! 

1.4 

22 

29 ' 

1.7 

1.6 

2.0 

1.4  ! 

1 1.6 

1 1.0 

' .7 

.7 

1.6  1 

1.2 

2 2 

1.7  1 

2.0  1 

2.0 

1-4 , 

1.6 

i 1.0 

.7 

.7 

1.5 

1.2 

22 

31 1 

1.7 

2.5 

1.4 

1 1.0 

7 

1.  4 

2.2 

i 

i 

1 

Non. — From  March  to  June  there  was  more  or  less  backwater, caused  by  di^bris.  The  flow  is  Influ- 
enced by  lo^ng  dams  on  the  east  fork,  about  2 miles  alK)^!  the  station.  These  gage  heights  repre- 
sent only  approximately  the  daily  means. 


Rating  table  for  Hood  Rii^er  at  Winans,  Oreg.,  for  1906--6. 


0»ge 

Die-  , 
charge.  ' 

Gage 

1 Dis- 
charge. 

{ Gage 
beignt. 

Dis- 

charge. 

'h?iXt 

DIs- 

chargi‘. 

i Gage 
height.  1 

' Dis- 
charge. 

Feet. 

See. -ft.  \ 

Feet.  , 

Sec.-fl.  ; 

Feet. 

Sec.-ft. 

Feet, 

, Sec..fl. 

Feet. 

Sec.-/u 

0.50 

430  < 

1.10  ! 

835  1 

1.70 

1 , 

2.30 

! 1,875 

2 90 

\ 2.i60 

0.60 

490  1 

j 1.20  1 

1 910  ' 

1.80 

1 1.415 

240 

j 1,970 

3.00 

\ 2,560 

0.70 

555  1 

1 1.30  ' 

' 990 

1.90 

' 1,505 

2.50 

! 2,065 

4.00 

i 3,560 

0.80 

620  1 

' 1.40  j 

1 1.070 

2.00 

1 1,595 

260 

1 3,160 

' 5.00 

: 4,660 

0.90 

690 

1 1..W  1 

1 1.155 

2. 10 

1,685 

2.70 

1 2.260 

6.00 

5,860 

1.00  1 

1 760 

; 1.60 

1,240  1 

1 2.20 

, 1,780 

2.80 

, 2,360 

i: 

Non.— The  above  table  Is  applicable  only  for  open-channel  conditions.  It  is  based  on  6 discharge 
nieasuremeots  made  during  1905-6  and  is  well  delink  between  gage  heights  0.5  foot  and  lA  feet.  Above 
height  2.0  feet  it  becomes  onoertain,  and  for  the  highest  sta^  is  only  approximate. 

807B— ntB  214r-07 11 
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SURFACE  WATER  SUPPLY,  1906. 

MoTxOdy  di$charge  of  Hood  River  at  Winan$,  Ortg.,for  190S-6. 
/Drainage  area,  370  squarB  milea.] 


Dlacharge  in  second-feet.  j 

Kun-oll. 

Month. 

Maximum. ' 

1 

1 Minimum. 

1 1 

Mean. 

acrMeet. 

8ec.-ft.  per 
1 aq.  mile. 

Depth  in 
ioebe*. 

1005. 

l.ttlO 

.*i55 

709 

1 16,900  1 

1.92 

.857 

Deoembor 

1.420 

565 

804 

49.400  1 

2.17 

2.50 

The  period 

66.300 

190«i. 

Janiurv j 

1 2. 460  1 

090 

1,030 

1 

63.300 

i78 

3.20 

February I 

2.  .VO 

7)» 

1,400 

77,800  1 

3.18 

3.94 

2.0(i0 

1,150 

1,280 

78,700 

3.46 

3.99 

April 

May 

1.970 

1 1.240 

1,590 

94,600  1 

4.80 

4.80 

1.000 

1 1.070 

1,280 

j 78,700 

3.46 

3.99 

June 

I.IjOO 

1 990 

1 1.240 

73.800  1 

3. 35 

3.74 

July 

1.320 

' 090 

1.000 

' 61,500  1 

Z70 

XU 

Au^at 

7H0 

1 655 

1 674 

41,400  1 

1.83 

XIO 

Soptemln'r 

9U0 

490 

586 

34,900  , 

1.58 

1.76 

October 

1,780 

.555 

1.100 

67,600 

X42 

Novemla'r 

6.  414) 

ii20 

1 1.890 

112.000 

1 5.11 

X7D 

Dect*mber 

6..V« 

S3.5 

' 1.740 

107,000 

> 4.70 

X42 

The  year 

6,  .VO 

490 

1.230 

1 891.000 

3.33 

4X17 

Note.— Valupa  are  rat*«d  aa  follows:  March  to  June,  1906,  approximate;  remainder  of  1905  and  1906, 
good.  D<$bris  caused  backwater  to  a greater  or  less  extent. 


WILI..AMETTE  UIV>:K  1>HAINAGE  BA8IN. 

DESCRIPTION  OF  BASIN. 

Willamette  River  is  formed  by  the  junction  of  Middle  and  Coast 
forks  near  Eugene,  Oreg.,  from  wliich  point  it  flows  in  a general 
northerly  direction  to  its  point  of  junction  with  the  Columbia,  about 
10  miles  north  of  Portland.  Coast  Fork  rises  in  the  eastern  slope 
jof  the  Coast  Range  and  Middle  Fork  on  the  western  slope  of  the 
Cascade  Mountains.  The  tributaries  of  this  stream  flow  both  east 
and  west,  draining  heavily  timbered  moimtain  areas.  Many  of 
them  afford  extensive  power  possibilities.  At  present  the  develop- 
ment in  this  line  is  in  the  primitive  state.  The  natural  resources 
of  the  Willamette  Valley  would  make  it  an  unrivaled  manufactur- 
ing center.  There  is  unlimited  water  power,  an  abundance  of  raw 
material,  and  adequate  transportation  facilities.  The  principal  trib- 
utaries of  this  stream  are  the  McKenzie,  Santiam,  Luckiamute, 
Molalla,  Yamhill,  and  Clackamas  rivers. 

WILLAMETTE  RIVER  AT  ALBANY,  OREG. 

This  station  was  established  July  21,  1905.  It  is  located  at  the 
Corvallis  and  Eastern  Railroad  bridge  at  Albany,  Oreg.,  just  above 
the  mouth  of  Calipooia  Creek  and  7 milea  above  the  mouth  of  San- 
tiam River.  The  conditions  at  tliis  station  and  the  bench  marks  are 
described  in  Water-Supply  Paper  No.  178,  page  223. 
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Dx9chargt  meaturemenlB  of  WiUumitU  Hirer  at  Albany,  Oreg.f  in  1906-1907 . 


Dftte. 


Hydro^aphor. 


1M5. 


July  30 

11)06. 

January  6 

L.  R.  Allen. 
L.  R.  Allen 

May  9 

JulV  25 

September  5. . . . 

I.  £.  Oakes 

1907. 

February  5 

I.  E.  Oakes 

Width. 

1 Area  of 
, section. 

Gage 

height. 

DIb- 

^ charge. 

Ffet. 

Feet. 

3.29 

1 8ec.‘ft. 
3,4.30 

1 

43K 

5,100 

6.56 

1 

13,400 

439  , 

4,800 

5.84 

11,700 

43K  , 

4,000 

6.12 

13,300 

433  ; 

4,380  , 

5. 10 

9,380 

42H 

1 3,610 

2.92 

4,360 

425 

! 3..580  I 

2.20 

2.960 

2,9ti0 

38,. 500 

27.55  j 

1 1.6.000 

Daily  gage  height,  in  feet,  of  Willametle  Hirer  at  Albany,  Oreg.,/or  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr, 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

• 

Dec. 

1 

9.3 

7.5 

12.7 

7.9 

605 

7.8 

4.46 

3.8 

84 

835 

3.1 

3.06 

2 

8.8 

7. 45 

ia5 

8.3 

5.85 

69 

4.26 

8 7.5 

8 35 

83 

895 

4.8 

3 

7.4 

7. 15 

9.4 

7.66 

5.  75 

65 

4.2 

2.7 

83 

83 

8 9 

4.66 

4 

6.8 

7.05 

a7 

6.98 

63 

4.1 

2.7 

8 3 

8 36 

2.95 

4.4 

5 

U7.5 

0.75 

8.25 

6.68 

65 

68 

895 

2.7 

82 

84 

815 

4.5 

6 ; 

a 55 

0.55 

7.76 

0.48 

5.4 

656 

3.8 

2.6 

2.2 

84 

8 35 

4.5 

7 

6.5 

0.2 

7.6 

6.28 

5.25 

4.7 

875 

2.6 

82 

84 

80 

4.7 

8 

6.4 

5.8 

7.6 

6.18 

5.05 

7.1 

87 

2.6 

82 

84 

69 

5.6 

9 

6. 75 

5.75 

7.6 

6.08 

5.1 

69 

3.7 

2.6 

82 

83 

9.3 

66 

10 

&3 

5.0 

7.45 

6.3 

5.0 

7.3 

865 

86 

82 

83 

7.6 

7.1 

11 

8.1 

5.6 

7.4 

0.06 

5.1 

7.2 

83 

86 

81 

8 35 

7.2 

7.5 

12 

83 

5.35 

7.25 

5.8 

5.1 

69 

83 

8 6 

2. 15 

8 4 

7.1 

7.55 

13 

9.0 

5.2 

6.7 

5.55 

5.0 

605 

83 

2.56 

2.2 

845 

69 

68 

14 

ia25 

5.1 

6.4 

5. 35 

4.9 

65 

825 

85 

8 3 

2.66 

84 

645 

15 

ia2 

4. 85 

6.15 

5.35 

5.0 

63 

82 

8 5 

83 

8 7 

16  95 

62 

16 

ia3 

5.05 

5.76 

5.25 

6.7 

66 

82 

85 

85 

8 9 

12.35 

665 

17 

13.0 

5. 15 

5.55 

.5.3 

5.75 

7.4 

81 

85 

88 

845 

181 

815 

18 

15.0 

5. 75 

5.38 

5.2 

5.4 

7.05 

81 

8 5 

2.9 

4.6 

12.9 

7.35 

19 

13.0 

7.05 

5.32 

5.08 

5.2 

66 

81 

85 

8 75 

4.65 

18  65 

7.3 

20 

11.8 

9.85 

5.42 

4.92 

5.1 

65 

81 

8 5 

8 65 

4.3 

10.7 

88 

21 

9.8 

11.6 

5.72 

5.42 

5.1 

68 

81 

86 

8 6 

4.05 

9.35 

11.4 

22 

&85 

13.25 

6.2 

.5.25 

5.35 

665 

80 

86 

84 

87 

9.25 

16  95 

23 

8.15 

12.55 

6.32 

5.4 

68 

63 

80 

86 

2.4 

84 

89 

68 

24 

9.6 

12.85 

&25 

5.22 

5.9 

61 

80 

8 65 

8 5 

3.25 

80 

9.85 

25 

lao 

14.8 

&18 

6,6 

5.7 

4.9 

2.9 

8 8 

85 

82 

7.1 

645 

26 

ia25 

15,1 

6.08 

5.08 

6 0 

4.6 

2.9 

2.95 

2.6 

81 

6 55 

1U66 

27 

9.4 

119 

6. 1 

5.05 

6 0 

4.5 

2.85 

8 75 

8 55 

8 9 

62 

11.45 

» 

a55 

13.5 

6.22 

5.9 

665 

4.5 

2.8 

8 0 

2.5 

83 

5.85 

16  5 

29 

8. 1 

6.42 

64 

7.2 

4.65 

2.8 

2.5 

2.5 

885 

5.55 

94 

ao 

7.65 

5.8 

625 

9.95 

4.55 

2.8 

2.5 

2.4 

8 15 

5.25 

31 

7.6 

0. 1 

89 

2.8 

2.4 

8 1 

84 







Rating  tables  for  Willamette  Hirer  at  Albany,  Oreg. 
1005.® 


Gage 

height. 

Dis> 

charge. 

(luge 

bel^t. 

DifH 

charge. 

Gage 

heignt. 

Dis-  . Gage 
charge.  I heignt. 

Dis- 

charge. 

Gage 

hel^t. 

Dis- 

charge. 

Feet. 

Sec.-ft. 

Feet. 

Ser.-fl. 

Feet. 

Sec.-ft.  Feet. 

Stc.-ft. 

Feet. 

Sec.-ft. 

800 

1,756 

890 

2,835 

3.80 

4.320  4.70 

Q,‘m 

6.20 

io,:ioo 

810 

1,855 

3.00 

2.980 

3.90 

4,510  4.80 

6,500 

6. 40 

10.910 

820 

1.960 

3. 10 

3,1.'10 

4. 00 

4.710  ' 4.90 

6,750 

6.60 

11,530 

830 

2,070 

3.20 

3,385 

4. 10 

4,910  ^ .5.00 

7,000 

0.80 

12,160 

2.40 

2, 185 

3.30 

3,44.0 

4. 20 

5,120  5.20 

7,500 

! 7.00 

12,800 

2.  SO 

2,305 

3.40 

3.610 

4.30 

.5,. 340  5.40 

8,020 

' 8.00 

16.000 

860 

2,430 

3.50 

3,780 

4.40 

5,560  5.60 

8,560 

i 9.00 

)9,400 

8 70 

2,560 

3.60 

3.6V) 

4. 50 

5,790  5.80 

9,120 

1 

8 80 

2,605 

8.70 

4.185 

4.00 

6.020  G.OO 

9.700 



•This  table  Is  applicable  only  fur  opt'n-channel  cumlitiona.  It  Is  based  on  one  discharge  measure- 
ment made  during  1905  and  the  form  of  the  1906  ctm’e  and  is  not  well  defined. 
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Haling  labUt  for  Willanutie  River  at  Albang.  Oreg. — Continued. 


1000.« 


Gage 

height. 

Dia- 

eharge. 

Gage 

baight. 

Dls> 

charge. 

Gugr 

height. 

Dis- 

charge. 

OHOT 

height. 

Dis- 

charge. 

Qam 

hei^t . 

Dis- 

charge. 

reel. 

See,-ft. 

Fe«t. 

Sec.-ft. 

Feet. 

Srr.yi. 

Feet. 

Sec.~ft. 

Feet. 

See.-ft. 

2.00 

2.070 

3.10 

4,7M 

4.20 

7,24o 

5.60 

11,010 

7.80 

18.0» 

^10 

2,810 

3.20 

4.ftV) 

4.30 

7.480 

.5.  HO 

11,000 

8.00 

18,800 

2.20 

2.000 

3.30 

5.170 

4.40 

7,730 

6.00 

12,200 

9.00 

22.700 

X80 

3,120 

3.40 

5,390 

4.50 

7, 980 

6.20 

12,800 

10.00 

27,000 

Z40 

3,200 

3.  .50 

5,610 

4.60 

3,230 

6.40 

13,410 

11.00 

31.600 

Z«0 

3,470 

3.60 

5,840 

4.70 

8,490 

6.60 

14,030 

12.00 

36,  «W 

ZOO 

3,000 

3.70 

6,070 

4.80 

8,760 

6.80 

14,660 

13.00 

41.306 

Z70 

3,860 

3.80 

6,300 

4.90 

9,030 

7.00 

15,300 

14.00 

46,700 

2.80 

4,070 

3.90 

6,530 

5.00 

9,300 

7.20 

15,960 

15.00 

52,200 

' 2.90 

4,200 

4.00 

6.760  , 

5.» 

0,860 

7.« 

18,  (MO 

' 8.00 

4.5i0 

4. 10 

7,000 

5.40 

10,430 

7.60 

17,340 

• This  table  Is  applicable  only  for  <wn'Chaiinol  conditions.  It  is  based  on  6 dlscharige  measure 
nients  made  during  1906  and  1 during  IW  and  Is  well  doAned  between  gage  heights  2J2  feet  «jyi  6.S  lett. 

Monthly  dUchartjt  of  Willamttle  River  at  Albany^  Oreg,,  for  1905-6. 


[Drainage  area,  4,800  square  miles.] 


Month. 

Discharge  in  arcond-feet. 

Total  in 
acrc-feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

8ec.-#t.  par 
sq.  ZDllS. 

Depth  Is 
inches. 

190.V 

6epu*ml>er 

2.560 

1,800 

2,000 

120,000 

a 416 

October** 

6,750 

2,700 

3,7SO 

231,000 

.772 

.8» 

NoveinU*r® 

5,900 

2,430 

3,4fiO 

205,000 

.710 

Dcccmbpr 

18,700 

4.910 

9,650 

508,000 

1.99 

1.150.000 



1906. 

Janimr)’ 

.52,200 

13,400 

23.600 

1,450,000 

185 

16D 

Febnmry 

52,800 

8.900 

21.900 

1,230.000 

4.61 

4.79 

March 

39.800 

10,200 

15.700 

966.000 

3.23 

172 

April 

19,900 

0.080 

12,200 

726.000 

X61 

199 

May 

26.  .800 

o.noo 

11,500 

707,000 

Z37 

17) 

Jun« 

18, inn 

7.980 

12,900 

768.000 

Z65 

106 

July 

7.860 

4,070 

5,2ti0 

333,000 

LOO 

L24 

.\U^IHt 

4,400 

3,290 

3,680 

296,000 

.757 

8epU*ml«*r 

4.200 

2.810 

3,320 

108,000 

.683 

.76 

OctoU'r 

8.  .360 

3,120 

4,530 

279.000 

.912 

1.#: 

Noveniltpr 

41. XX) 

4,290 

18.2D0 

1,080.000 

174 

117 

Doc»‘rnlx‘r 

33. xm 

7.730 

18.200 

1,120.000 

A 74 

431 

Th^  yt‘ar 

.52. 800 

2.810 

12,600 

9.060.000 

Z59 

34« 

a Gage  heights  published  in  Water>8upply  I*apor  No.  178  as  2.11  feet  should  he  2.9  feet.  3.11  ahoold 
be  3.0,  and  2. 1 should  1«  2.8. 


NoTC. — Values  are  rated  as  follows:  Septemla^r,  19(V»,  to  February,  1906,  fair;  March  to  Deoeolier. 
1906,  goo<l. 


MIDDLE  FORK  OF  WILLAMETTE  RIVER  AT  JASPER,  OREG. 

Tliis  station  was  cstablislieti  September  16,  1905.  It  is  located  at 
Jasper  Ferrj-,  Jasper  post-ofliee,  Oreg.,  2 miles  above  Natron  and  .I 
miles  below  the  mouth  of  Fall  Creek.  The  conditions  at  thi.s  station 
and  the  bench  marks  are  desciibed  in  Water-Supply  Paper  No.  178, 
page  220. 
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TH»chargen\ea»iu-ttnenltof  ItuMUFork  of  Willamette  Kiter  at  Jaiper,  Ong.,  in  19(tS-tW7. 


Hydrographer. 


IMS. 

September  16. 
December  29.. 


L.  R.  Allen, 
,....do 


1906.  I 

Kebniery  3. . . .i  L.  R.  Alleu. 

Ueroh  23 [ do 

lUy  5 do..... 

At^st  17 ’ do 

September  17. . 1.  E.  Oekeft 

1907.  I 

Jenoery  30.. do 


Width. 

.\rea  of 
section. 

Gage 

height. 

Dis- 

charge*. 

Feet. 

Sq.ft. 

Feet. 

Sec.-ft. 

322 

652 

1.25 

75H 

3M 

1.370 

3.27 

3,920 

36K 

1..690 

3.87 

5,530 

357 

1,400 

<13.38 

3,890 

356 

1.420 

<13.52 

5.2R) 

.126 

726 

1.48 

953 

»t| 

807 

1.70 

1,130 

39Ti 

2.7» 

T.  10 

21,100 

• AffiVted  by  log  )am. 


Daily  gage  height,  in  feet^  of  Middle  Fork  of  WillomeUe  Fiver  at  Jasper,  ()reg.,  for  190f>. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

JniH*. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dw. 

t 

3.6 

3.8 

44 

46 

16 

40 

2.6 

1-Ij 

1.4 

1.4 

1.6 

2.5 

2 

3.1 

3.8 

4 1 

42 

IS 

19 

2.6 

1.7 

1.4 

1.4 

1.6 

2.5 

3.1 

3.9 

40 

4. 1 

3.6 

18 

3.5 

1.6 

1.4 

1.5 

1.6 

3.4 

4 

3. 1 

3.7 

3.V 

3.8 

3.4 

41 

2,5 

1.6 

1.4 

1.0 

1.6 

2.8 

5 

3.0 

3.B 

3.7 

3.7 

3.4 

4.0 

2.5 

1.7 

1.4 

1.5 

2.0 

2.4 

6 

3.2 

3.6 

3.7 

.1.6 

13 

4 1 

2.4 

1.6 

1.4 

1.5 

2.0 

2.7 

7 

3.2 

3.4 

3.8 

3.6 

3.3 

44 

2.3 

2.0 

1.4 

1.5 

3.3 

2.7 

8 

3.3 

3.8 

3.9 

3.5 

12 

43 

2.2 

1,8 

1.4 

1.4 

4.6 

3.0 

9 

4.6 

3.2 

40 

3.7 

12 

44 

2. 1 

2.0 

1.5 

1.4 

3.7 

3.6 

10 

4.3 

3.1 

4.1 

3.6 

14 

4 5 

2.1 

2.2 

1.6 

1.4 

3.2 

3.6 

11 

4.0 

3.0 

.^9 

3 4 

15 

4 2 

2.0 

2.2 

1.4 

1.4 

3.7 

3.7 

12 

4.2 

2.9 

3.7 

3.2 

13 

41 

10 

2.3 

1.5 

1.5 

3.2 

3.5 

13 

45 

2.3 

a5 

3.2 

13 

40 

2.0 

2.0 

2.2 

1.7 

41 

3.2 

14 

4.2 

2.8 

3.3 

3.1 

3. 1 

18 

1.9 

2.2 

1.9 

1.6 

49 

3.1 

15 

41 

2.8 

3.2 

3.0 

3. 6 

17 

1.9 

1.5 

2.4 

1.6 

5.6 

3.0 

16 

6.3 

2.9 

3.0 

3.0 

14 

4.4 

1.9 

1.5 

2.0 

2.2 

6.1 

4.4 

17 

5.9 

3.1 

2.9 

3. 1 

12 

4 2 

2.0 

1.5 

1.7 

2.9 

5.9 

4.0 

18 

4.» 

3.4 

2.8 

3.0 

10 

19 

1.8 

1.5 

1.6 

2.7 

6.0 

3.7 

19 

43 

& 1 

2.8 

2.9 

3.0 

16 

1.8 

1.5 

1.5 

2.6 

4.8 

44 

30 

4.0 

5.05 

2.8 

2.9 

2.9 

15 

1.8 

1..5 

1.5 

2.2 

42 

6.7 

21 

3.5 

5.4 

30 

2.9 

3 2 

13 

1.7 

1.4 

I.S 

2.1 

3 5 

A.1 

22 

3.4 

5.1 

3.3 

3.0 

14 

17 

1.6 

1.4 

1.4 

1.9 

43 

4.6 

23 

4.0 

4.8 

.1.2 

3. 1 

16 

11 

1.7 

1.4 

1.5 

1.8 

4.0 

4.3 

24 

6.2 

5.5 

3.3 

3.4 

14 

3. 1 

1. 7 

1.4 

1.5 

1.7 

.1.6 

42 

“ 

5.0 

5.5 

3.4 

3.4 

14 

2.8 

1.7 

1.4 

1.0 

1.7 

3.3 

4.5 

26 

48 

4 9 

3.5 

3.6 

13 

2.8 

1,8 

1.4 

1.6 

1.6 

3.2 

5.3 

27 

47 

5.0 

3.4 

3.4 

13 

2L8 

1.7 

1.3 

1.5 

2.1 

3.0 

4.8 

» 

42 

47 

3.3 

3.8 

42 

2.9 

1.7 

1.4 

1.5 

1.9 

2.8 

4.3 

29 

40 

3.3 

3.7 

6.  7 

2.8 

1.6 

1.4 

2 8 

30 

3.9 

3.3 

3.6 

5. 1 

2.7 

1.  4 

1.7 

2.6 

31 

3.8 

4 1 

4.  6 

1.6 

1.  4 

4.0 

Note.— From  June  to  AtiguM  thedischargu  showed  conaldereble  daily  fluctuation,  caiiseil  by  nora«< 
At  lOggtng  dame.  There  whh  u1«o  somo  backw'ater  from  log  lams  during  the  ntme  period,  ospei'ially 
August  7 to  14. 


Rating  table  for  MMU  Fork  of  WtllavieUe  River  at  Jasper,  Oreg.^for  1905-0, 


Dis-  , 
charge. 

Gage 

height. 

Dis-  •*  Gage 
charge.  {I  height. 
1 

Dliv 

charge. 

' o»»> 
height. 

Dis- 

charge. 

h Gage 
height. 

Dis- 

charge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-fl.  , 

Feet. 

Sec.-ft. 

Feel. 

Sec.-ft. 

, Feet. 

Sec.-fl. 

1.20 

730 

2.20 

1.790 

3.20 

3.750 

4.20 

6.690 

1 .5.40 

11.670 

1.30 

800 

2.30 

1.940 

3.30 

3.990 

430 

7,050 

{ .5. 60 

12.6.50 

1.40 

880 

2.  40 

2,110  1 

3.40 

4,240 

440 

7,420 

1 5.80 

13,680 

L50 

960 

2.50 

2,290 

3.  .VI 

4,500 

4.  .50 

7.800 

1 6.00 

14.7.W 

Leo 

1,060 

2.60 

2,480 

3.60 

4,780 

4 60 

8. 190 

1 6.20 

15.8(0 

1.70 

1,150 

2.70 

2,670  ' 

.170 

5,070 

4 70 

8,  .590 

' 6.40 

16,990 

1.80 

1,260 

2.80 

2,870 

.1.80 

5,370 

4.80 

9.000 

1 6.G0 

18. 1.50 

1.00 

1,380 

2.90 

3,080 

3.90 

5,  JO 

490 

9.420 

6.80 

\^.m 

2.00 

1,510 

3.00 

3,300 

400 

6.000 

5.00 

9.850 

.j  7.00 

20.  .500 

2.10 

1,650 

3. 10 

3,520 

4. 10 

0,340 

5.20 

10. 740 

^^'TE.“The  above  table  Is  applicable  onJv  for  open-channel  conditions.  It  Is  based  on  C discharge 
nieasuremenu  made  during  1906-1907  and  is'falrly  well  deflned. 
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160  SCRFAC'E  WATER  SUPPLY,  1906. 

Monthly  tlitcharge  of  MuMr  Fork  of  Willamette  Rirrr  at  Jaeper,  Ong.,/or  190S-fi. 


[Dminftge  area,  1,450  square  mik^J 


Month. 

Discharge  In  second-feot. 

Total  in 
acre-feel. 

Hun-off. 

Maximum. 

Minimum. 

Mean. 

8ec.-ft.  per 
sq.  mile. 

Depth  in 
ioche^ 

1905. 

September  16-30 

1.3H0 

730 

866 

25,800 

0.599 

a33 

October 

3,520 

8f» 

I,U0 

97,200 

1.09 

L36 

Noromber 

3,520 

880 

1.430 

85. 100 

.986 

1. 10 

December 

6,340 

1,790 

3,360 

207,000 

2.32 

6,340 

1,790 

415.000 

L^- - 

1906. 

January 

16,400 

3,300 

6,720 

413,000 

4.63 

February 

12,200 

2,870 

6,290 

349,000 

4.34 

4.S 

March 

7,420 

2,870 

4,610 

283,000 

3 18 

3.67 

April 

8,190 

3,080 

4.430 

264.000 

3.06 

3.41 

May 

13,200 

3.080 

4,760 

293,000 

3.28 

3.78 

J urie 

7,800 

2, 670 

5,240 

312,000 

3.61 

4.03 

July 

2,480 

l,wn 

1,.530 

94, 100 

1.06 

1.23 

Augufllo 

1,150 

800 

969 

59,600 

.668 

.77 

Septenilier 

2,110 

Ksn 

1,M0 

61.900 

.717 

.80 

OctolH'r 

3,080 

880 

1,310 

80,600 

.903 

1.04 

Novemlier 

16, 300 

i,avi 

5,710 

340,000 

3.94 

4 40 

Docemlier 

13,200 

l.MO 

5,670 

349,000 

3.91 

4 51 

The  yea  r 

16,400 

4.020 

2,900.000 

2.77 

r.49 

o Au^ist  7 to  14,  diaehargie  cstlmat^Kl  ut  1,000  aecond-feet. 


Nora.—  Valuon  an*  ruU*d  as  follows;  Sept^mlipr,  1U0.'>,  to  February,  1006-  and  September  to  December, 
190t),  cxeellont;  Marr^h,  April,  July,  and  August,  gfKKl;  May  and  Jutvs  fair. 


COAST  FORK  OF  WILLAMKri'K  RIVKU  NEAR  GOSHEN,  OREO. 

This  station  was  t“.stal)lislK‘d  Aupiist  23,  1905.  It  is  located  at  the 
higlnvay  bridfjo  3 miles  east  of  (Joshen,  Oreg.,  9 miles  southeast  of 
Eufrene,  and  aViout  4 miles  above  the  jimction  of  Coast  and  Middle 
forks  of  Willamette  River.  The  conditions  at  this  station  and  the 
bench  marks  are  de.scribed  in  Water-Supply  Paper  No.  178,  papre  221. 


J>t$char(jf  measiirementit  of  Coast  Fork  of  Willavutte  River  near  Goshen,  Oreg.^  in  1906. 


Date. 

llydrographer.  | 

Width. 

Area  of  Gage 

nection.  height. 

Die- 

rfiargp 

\905. 

Feel. 

Sq.  ft,  ; Fret. 

See.-n. 

August  23 

L.  R.  Allen I 

80  1 

47  ' a 30  1 

«7.6 

Novt'tnl'er  7 

do i 

! 165  1 

294  1 .67  1 

be 

D<y.-»tml)er  29. .. 

do 

241 

677  2. 78  j 

1,910 

lOOii.  1 

.570  , 2.  38  ! 

February  2 

L.  R.  Allen 

1 242  , 

l.GQU 

March  22 

do 

243  , 

I 697  2.87  ' 

2,'yn 

Mav  3 

do 

1 234  i 

402  1.70 

917 

160 

226  1 .82 

252 

1 145 

158  .58 

l.C 

tiepU'mber  19. . . 

1.  E.  Oakes 

154 

16R  ' .e& 

14S 

1907. 

‘ 

256 

1,870  7.75 

10.700 
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Daily  gage  height,  in  feet,  of  Coast  Fork  of  Willamette  River  near  Goshen,  Oreg.,for  1906. 


Day. 

^ Jan. 

1 

Feb. 

Mar. 

Apr. 

May. 

June.  1 

! July. 

i 

Aug.  ! 

1 Sept- 

Oct. 

1 1 

Nov. 

Dec. 

1 

1 

3.5 

' 4.3 

4.7 

1 2.0 

3.4 

1.3 

ao 

0.3 

1 0.7  , 

1 0.8 

1.4 

2 

3.0 

2.5 

! 3.7 

, 3-7 

1.8 

2.9 

1.3 

.6 

i -3 

■ 7 ! 

* .8 

1.4 

3 

1 2.8 

2.0 

3.3 

3.2 

1.7 

2.8 

1.2 

.6 

1 .3 

.6  1 

1 .8 

1.5 

4 

1 2.8 

2.0 

Z.2 

3.0 

1.5 

ao 

1.2 

.6 

.3 

.5  1 

1.0 

1.5 

5 

1 3.1 

2.0 

> 3.0 

2.7 

j 1.5 

2.7 

1.3 

.6 

.3 

.7  1 

1 1.5 

1.7 

6 

1 3.0 

1.8 

1 3.0 

2,6 

! 1.5 

2.6 

1.1 

.6 

.3 

.7 

i 1.6 

1.8 

7 

1 2.7 

1.8 

1 2.9 

2,5 

1.5 

2.7 

1. 1 

.5 

1 .3 

1 .5 

1 1.9 

2.3 

8 

1 2.5 

L7 

2.9 

1 2.2 

1 b4 

2.9 

1.1 

.5 

.3 

.5  1 

1 2.0 

2.9 

9 

i 5.0 

1.6 

2.8 

1 2.3 

1.4 

3.5 

1.1 

.5 

.3 

.5  ! 

! 2.5 

3.0 

10 

1 

1.6 

2.7 

1 2.2 

1.4 

3.0 

1.0 

.5 

.3 

.6 

1 2.0 

3.4 

11 

3.6 

1.6 

2.5 

2.0 

1.4  1 

2.7 

1.0 

.5 

.3 

i .6  1 

1 2.0 

3.0 

12 

i 3.5 

1.5 

2.3 

1.9 

1.3 

2.5 

1.0 

.5 

.5 

■ s 

1 2.0 

2.7 

13 

5.4 

1.3 

1 2.1 

1.7 

1.3 

2.5 

1.0 

.5 

.5 

1 1.0 

2.0 

2.3 

14 

4.5 

1.3  , 

2.0 

1.7 ; 

1.4 

2.3 

.9  , 

.4 

> .8 

1 1.0 

3.0 

2.3 

16 

1 4.3 

1.7  ! 

1.9 

1.6  1 

2.2 

2.3 

.9 

i .4 

1.0 

1 bO  , 

3.4 

2.1 

16 

5.7 

1.4 

1.8 

2.5  , 

i 2.3 

.8  1 

1 .4 

1.0 

1 1.2  : 

! 5.2 

4.0 

17 

7.5 

1.6 

1.6  ! 

1 1.5 

2.2 

2.9 

.8  ' 

•5  , 

.8 

, 1.5  ! 

4.3 

3.7 

18 

5.4 

2.0 

1.7  ! 

1 1.5 

2.0 

2.6 

.8  , 

.5  , 

.8 

1.9 

5.0 

ao 

19 

4.5 

4.5 

1.7  1 

2.0 

2.3 

.8 

.5 

.7  . 

1.8  1 

! 4.7 

3.2 

30 

3.7 

3.7 

1.9  i 

i 1-4 

2.0 

2.0 

.8 

.5 

.5  i 

1 1.7  1 

1 3.0 

4.4 

21 

; 3.3 

6.2 

1 2.7  1 

i b4 

1.9 

2.0 

.8 

.5 

.5  1 

1.5 

3.6 

4.0 

22 

3.0 

5.6 

; 2.9 

1.5 

2.4 

1.8 

.8 

.5 

.5 

1 b4 

3.0 

3.0 

23 

3.5 

! 5.2 

2.6  ! 

1 1.6 

2.9 

1.5 

1 .8  1 

i *5 

.6 

i 1.4 

1 3.0 

3.0 

24 

5.4 

7.0  1 

2.5  ' 

1 1.6 

2.5 

1.6 

1 -8  1 

' -5  i 

. 7 

1.0 

2.6 

3.4 

26 

4.4 

7.0 

2.4, 

i 1.7: 

2.3  j 

1.6 

.8 

.4 

1.0 

1 1.0 

2.3  : 

4.0 

26 

3.7 

5.3 

2.3  i 

i 2.0 

2.3  i 

1.5 

7 

.3 

.8 

1.0 

2.0 

1 5.0 

27 i 

3.5 

6.0  1 

i 2.3  i 

! 1.9 

2.1 

1.5 

.7 

.3 : 

i 

1.0 

1 2.0 

1 4.2 

28 1 

3.5 

5.0 

“•*  i 

! 2.7 

2.5  1 

1.5 

.7 

.3  1 

.6 

.9 

1 2.0 

as 

29 

2.7 

' 2.0 

2.7 

9.5 

1.5 

.7 

,3 

1 1.7  1 

2.  6 

30 

2.7 

! 

' 2.0  I 

2.2 

5.7  i 

1.4 

,7 

,3 

i 

2.  6 

31 1 

2.6 

3.0  1 

' 1 

.7 

2.3 

1 

1 

Rating  table  for  Coast  Fork  of  Willamette  River  near  Goshen.  Oreg.,for  I90S-6. 


Gage 

height. 

Dis- 

charge. 

Gage 

height. 

Dis- 

charge. 

Gage 

height. 

Dis- 

charge. 

Gage 

height. 

Dis- 

charge. 

Gage 

height. 

Dis- 

charge. 

Feet. 

Sec. -ft. 

Feet 

Sec.-Jt. 

Feel. 

' 

Sec.-ft 

Feet. 

Sec.-ft 

Feet. 

Sec.-ft. 

0.20 

52 

1.40 

635 

2.60 

1,880 

3.80 

3,610 

6.00 

7,670 

0.30 

68 

1.50 

720 

2. 70 

2,005 

3.90 

3,775 

6.20 

8,070 

0.40 

89 

1.60 

810 

2.80 

2,135 

4.00 

3,940 

6.40 

8,470 

0.50 

115 

1.70 

905 

2.90 

2,270 

4.20 

4.280 

6.60 

8,870 

0.60 

147 

1.80 

1,005 

3.00 

2.410 

4.  40 

4,625 

6.80 

9,270 

0. 70 

186 

1.90 

1,105 

3. 10 

2,550 

4.60 

4,980 

7.00 

9,670 

0.8C 

232 

2.00 

1,210 

3.20 

2,605 

4.80 

5,350 

8.00 

11,750 

0.90 

285 

2. 10 

1.315 

3.30 

2,840 

5.  (to 

5,720 

9.00 

13,850 

1.00 

345 

2.20 

1,420 

3.40 

2.990 

5.20 

6.100 

10.00 

16,050 

1.10 

410 

2.30 

1,530 

3-.’jO 

3,140 

5.40 

6,485 

1.20 

480 

2.40 

1,645 

3.60 

3,205 

5.60 

6,875 

1.30 

556 

2.50 

1,760 

3.70 

, 5.80 

7,270 

I 

Note.— The  above  table  is  applicable  only  for  own-charuiot  conditions.  It  is  based  on  9 discharge 
maasureiDeDts  made  during  1906-1907  and  is  well  de^ed  U*tween  gage  heights  0.3  loot  and  3.0  feet. 
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162  SUBfACE  WATER  SUPPLY,  1906. 

Monthly  di$charge  of  Coatl  Pork  of  WiUametU  River  near  Oothen,  Oreg.,fm  1906-6. 


[Draliuige  area,  090  square  milee.] 


' Discharge  in  socond-feet. 

Ruo-off. 

Month. 

Maxlmuin. 

Minimum. 

..  1 

Mean. 

acrs-fcet. 

S«.-ft  per 
sq.  mile. 

Depth  in 
iuches. 

lyos.a 

August  23-31 

1* 

58  , 

«>4.7 

1,150 

0.094 

0.031 

8t^ptenii»cr  1-20 

1 is 

52  ) 

5tk5 

■2,240 

,061 

OctolK-r  4-31 

1 l.WO 

115 

492 

27,300 

.713 

.742 

Novpmlicr 

1 2.410 

m , 

48.3 

2S.700 

.701 

.7S2 

DecomWr 

1 5.720 

555 

1.8TD 

116,000 

2.71^ 

. . - ^ 12 

Thu  period 

1 

174.000 

1900.6 

— 

-a  __i- 

.luniuiry 

10,700 

l.7^» 

8,820 

235.000 

6.64 

6.39 

February 

.55.5 : 

3.080 

171.000 

4.4f. 

4.64 

March 

4, 4.V1 

810 

1,790 

110.000 

150 

2.99 

April 

6,  HO 

035 

1.460 

80.900 

2.12 

2.36 

May 

16,000 

555 

1.870 

115.000 

2.71 

3.12 

J line 

3,140 

Ckkl 

1,020 

06.400 

2.35 

2.62 

July 

566 

\m 

3U 

19.100 

.451 

.590 

Aii^ist 

......  147 

109 

6.700 

• iss 

.162 

t*epleinlier 

1 346 

»« 

147 

8, 750 

.213 

•238 

Oclolier 

; 1,100 

116 

373 

22,900 

.541 

.02 

Nove.ml«f>r 

1 n.ino 

232 

1.920 

114.000 

2.78 

110 

Decern  tier 

S.TJ0 

635 

2,410 

148,000 

a.  49 

4 02 

The  year . 

!5,IXX» 

tW 

( 

1..580 

l.l.'W.OOO 

Z28 

3d.  so 

• Values  (or  1905  are  rated  as  follows:  August  to  November,  good;  December,  lair. 
^ Values  for  1906  are  rated  as  excellent. 


M’kBNZIE  river  near  SPRINGFIELD,  OREO. 

This  statioa  was  established  September  12,  1905,  by  L.  R.  Allen. 
It  is  located  at  Hendricks  Ferry,  11  miles  above  Springfield,  about  3 
miles  above  the  mouth  of  Gamp  Creek.  The  conditions  at  the  sta- 
tion and  the  bench  marks  are  described  in  Water-Supply  Paper 
No.  178,  page  222. 


Ditcharge  meaturemenU  of  McKmxie  River  near  Springfield,  Oreg.,  in  190S-6. 


Date. 

Uydrographer. 

width. 

Area  of 
•ection. 

Oftge 

hel^t. 

Dis> 

charge. 

1905. 

Septembers... 

L.  K.  Allen! 

Feet. 

396 

988 

Fett. 

1.30 

November  10... 

do 

396 

880 

1.12 

1.810 

December  30. . . 

do 

404 

1.870 

2.66 

4.900 

1906. 

February  5 

If  arch  24. 

L,  R.  .\llen 

372 

1,400 

2.66 

5.280 

do 

342 

1,190 

2.14 

3.fi90 

May  4 

do 

384 

1,400 

2.71 

5.040 

June  7 

do 

379 

1,430 

«2.n 

5.160 

July  26 

do 

327 

1,100 

0 1.40 

2. 250 

Aufmat  15 

do 

328 

1,110 

01.40 

1.960 

September  18... 

1.  E.  Oakea 

315 

924 

1.05 

1.860 

a Aff«ct«d  by  log  jam. 
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J>aQy  gage  height,  in  feet,  of  ItcKemie  River  near  Springfield,  Oreg.,for  1906. 


Rating  table  for  McKenzie  River  near  Springfield,  Oreg.,for  1905-6. 


Die- 

charge. 

A 

Dis- 

charge. 

Gage 

hei^t. 

Dis- 

charge. 

, Gage 
bei^t 

Dis- 

charge. 

Gagi> 

hc<^t. 

Dis- 

charge. 

Feet. 

Sec.-A. 

\ Feti. 

Stc.^fl, 

Feet. 

Sec.-ft. 

Feet. 

Secj^. 

Feet. 

See.-ft. 

1.00 

i,m 

1 1.80 

s.odo 

2.60 

i,im 

x« 

6.  OX 

4.40 

10.  OX 

1.10 

1.780 

1.00 

3,200 

2.70 

5,010 

5.50 

7,210 

4.60 

10, 770 

l.» 

1.030 

2.00 

3. 410 

2.80 

5,270 

aao 

7.510 

4.x 

11,450 

tao 

2.0PO 

2.10 

3,620 

2.00 

5.530 

a 70 

T,8X 

5.x 

12,  IX 

i.« 

2.060 

2.20 

3.840 

3.00 

5.800 

aao 

8.  IX 

6.x 

15,650 

1.50 

2.440 

2.30 

4,060 

a 10 

6,070 

aoo 

8.4X 

7.x 

19,250 

1.60 

2.620 

2.40 

4,200 

aao 

6,350 

4.00 

8,770 

L70 

2,810 

. 2.50 

1 

4,530 

aao 

6,630 

4.x 

0.4X 

Notx- — The  above  table  la  applicable  only  for  open-ohannel  conditions.  It  Is  based  on  A discharge 
meocurements  made  during  190^  and  is  fairly  well  defined  between  gage  heights  1 foot  and  3 feet. 
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SURFACE  WATER  SUPPLY,  1906. 


Monthly  discharge  of  McKnizU  Rim  near  Springfield,  Oreg.,Jor  1906~a, 

[DmiiuigP  An?«,  960  square  milc«.] 


Month. 

Discharge  in  second-feet. 

Hun-off. 

Maximum. 

Mtnlniuin. 

Mean. 

acre-feet.  'Sec. -ft.  per 
sq.  mile. 

Depth  in 
inches. 

1905.O 

8»*pteml»er  12-30 

OotolMr 

November 

Decemljer 

2, 610 
6,270 
4,060 
6.920 

2.000 

2,090 

1,780 

2,810 

2,230 

2,770 

2,260 

4.010 

84,000  Z32 

170.000  2.89 

134.000  2.35 

247.000  4.18 

1.64 

3.33 

2.62 

4.82 

635.000  ' 

19U6.fr 

Januan* 

11.800 

3.620 

6.200 

381.000  6.46 

7.4.6 

Kebmar\* 

10,800 

3.410 

5,980 

332.000  6.23 

6.49 

March 

7.210 

3.410 

4,860 

29S.0U0  5.05 

5.82 

April 

7.360 

4.170 

5,220 

311.000  5.44 

6.07 

May 

7.820 

3.0.SO 

4,900 

301.0001  5.10 

5.88 

J uric 

7.060 

3.300 

6,040 

300.000  5.2S 

5.H6 

July 

3.510 

2.260 

2.710 

167.000  ZK2 

3.25 

Aupist 

2.350 

2.260 

2.260 

139.000  2..15 

2.71 

3ppteml»*r' 

3.960 

1.630 

2,200 

131.000  1 2.29 

2.56 

OcloU'r 

4.760 

1.630 

2.440 

150.000  2.  .64 

2.98 

Noveml***r 

17.400 

2,090 

7,300 

434.000  7.60 

8.48 

Decpml*»*r 

15.600 

3.200 

6.&')0 

409.000  6.93 

7.99 

The  p*‘rir>d 

17.400 

.,6*1 

4.660 

3,350.000  1 4.84 

65.49 

aValui'S  for  19(U  are  rated  as  follows:  November  and  Docemljer,  excellent;  October,  fair;  September, 
approximate. 

• Vahiee  are  rate<!  as  follows:  January  to  July,  good;  August  to  December,  fair, 
c Duriugthe  morning  of  Septemlwr  17. 1906.  there  was  a drop  of  0.5  foot  in  the  waterdiieto  the  removal 
of  a log  jam  lodged  on  a bar  2UU  vards  U'low  the  ga^.  The  daily  dischargi^  September  12  to  17  was 
applitHl  as  if  open-ohaniMd  conditions  existed.  It  Is  Impossible  to  Jud^  accurately  the  extent  of  the 
backwat4*r  effect  from  this  log  jam  owing  to  a natural  nse  from  rains  aoout  the  middle  of  Septemlier. 
but  the  monthly  mean  for  this  month  is  believed  to  not  more  than  2 or  3 tier  cent  too  high  from  this 
cause.  Estimates  for  this  station  are  aflocted  by  log  drives  which  cause  changes  In  the  channel  and 
modify  the  flow  generally. 


NORTH  FORK  OF  8ANTIAM  RIVER  AT  MEHAMA,  OREO. 

This  station  was  established  July  11,  1905.  It  is  located  just 
below  the  highway  bridge  at  Mehama,  Oreg.,  about  IJ  miles  north 
of  Lyons,  the  nearest  railroad  station,  which  is  about  12  miles  below 
the  lunction  of  Little  North  Fork  and  North  Fork.  The  conditions 
at  this  station  and  the  bench  marks  are  described  in  Water-Supply 
Paper  No.  178,  page  224. 

Pischarijf  mraturemenUi  nf  North  Fort  of  Santiam  Rirtr  at  Mehama.  Oreg.,  in  I90S-J907. 


Date. 

Hydrogrspber. 

Width. 

Are*  of 
section. 

Osge 

hel4^t. 

Dis- 

charge. 

1905. 

L.  R.  Allen 

FeeL 

160 

Feel, 

2.90 

Ste.-p. 

1,060 

October  18a.... 

202 

1.010 

444 

3.500 

November  16. . . 

J.  H.  Lewis 

155 

756 

2.90 

973 

December  12 . .. 

L.  R.  .Mien 

250 

927 

424 

2,880 

190fl. 

January  4a  . . .. 

L.  R.  Allen 

249 

926 

420 

12)0 

251 

1.000 

461 

3.320 

250 

927 

430 

1740 

1800 

3,000 

1,080 

750 

May  7 

250 

947 

428 

May  1.6  fr 

253 

1,030 

632 

465 

242 

3.04 

August  21 

237 

550 

164 

September  27. . . 

I.  E.  Oakes 

242 

585 

183 

905 

19f)7. 

Febniary  6 

I.  E.  Oakes 

305 

2,710 

11.00 

29.100 

. Ueafluroment  unrellftblp.  * BMkw.tor  from  log  Jam. 
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Dftily  gage  height,  in  feel,  of  North  Fork  of  Santium  River  at  Jdehama,  Oreg,,for  190G. 


Day. 

1 Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July 

.\ug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

4.35 

5.6 

5.5 

5.45 

5.0 

4.3 

3.8 

2.8 

26 

27 

3.3 

3.75 

2 

...I  <.a 

5.9 

5.3 

6.0 

4.6 

4.1 

3.8 

2.8 

2 55 

28 

3.25 

3.7 

3 

...  4.1 

6.5 

5.2 

4.7 

4.6 

4.2 

3.7 

2.8 

2.55 

3.65 

3.2 

3.7 

4 

...'  4.2 

5.2 

5.15 

4.55 

4.6 

4.8 

3.65 

2 75 

2.5.6 

3.6 

3.45 

3.5 

5 

...  4. 4 

5.0 

5.0 

4.56 

4.6 

4.5 

3.6 

275 

255 

23 

3.8 

3.75 

6 

...  4.6 

4.75 

5.25 

4.8 

4.3 

5.0 

3.5 

275 

2.  .Vi 

3.1 

3.7 

4.0 

7 

...  4.5 

4.« 

5.4 

5.0 

4.3 

5.4 

3.4 

275 

2.65 

295 

9.65 

6.2 

8 

...  4.6 

4.4 

5.6 

5.0 

4.3 

5.1 

3.25 

275 

2.65 

29 

10.0 

5.5 

9 

...  fi.i 

4.2S 

5.5 

5.3 

4.5 

5.1 

3.3 

275 

2.65 

28 

6.9 

5.2 

10 

4.85 

4. 15 

5.65 

5.0 

4.6 

5.1 

3.25 

2.7 

2.65 

2 8 

65 

4.8 

11 

...'  5.5 

4.05 

5.2 

5.0 

5.0 

4.7 

3.25 

27 

26 

2 8 

6.5 

4.86 

12 

...  5.0 

4.0 

4.9 

5.0 

4.45 

4.8 

3.2 

2 7 

2.7 

3.25 

6.75 

4.6 

13 

...'  5.3 

3.9 

4.7 

4.85 

4.25 

4.7 

3.2 

27 

3. 15 

3.3 

11.25 

4.5 

14 

...  5.0 

3.9 

4.4 

4.8 

4.4 

4.4 

3.2 

2.7 

4.1 

3.0 

12.35 

4.2 

15 

...’  4.7 

4.2 

4.2 

4.6 

5.0 

4.5 

3. 15 

27 

4.2 

3.3 

11.7 

4.5 

16 

...  5.3 

4.3 

4.1 

4.8 

4.2 

5.4 

3.1 

2.7 

3.1 

5.1 

68 

7.3 

17 

...  5.3 

4.9 

3.9 

4.6 

4.05 

5.0 

8.1 

27 

.3.06 

5.3 

9.1 

5.4 

18.. 

...  5. 15 

6.2 

3.96 

4.3 

4.05 

4.75 

3.0 

27 

2.9 

62 

8.65 

5.0 

19 

...  4.8 

7.7 

3.9 

4.3 

4.25 

4.5 

20 

265 

29 

4. 75 

6.6 

5.4 

30 

...  4.5 

8.1 

3.8 

4.3 

4.2 

4.35 

3.0 

2.65 

2.8 

4.35 

5.9 

10.6 

21 

...  4. 35 

7.85 

3.8 

4.9 

4.5 

4.2 

2.95 

2.65 

2.75^ 

3.9 

6.05 

9.6 

22 

...1  4.6 

7.06 

3.8 

4.7 

4.5 

4.2 

2.95 

265 

2.7 

3.7 

5.5 

7.2 

23 

...  6.3 

6.85 

3.7 

4.6 

4.5 

3.9 

295 

26 

2.7 

3.5 

5.1 

6.4 

24 

...  8.55 

6.4 

3.95 

4.5 

4.3 

3.9 

2.9 

2.6 

2.95 

3.4 

4.9 

6.4 

25 

....  6.8 

6.05 

3.05 

5.2 

4.2 

3.8 

29 

26 

3.15 

3.4 

4.6 

6.6 

26 

...'  6.25 

6.4 

4.2 

5.2 

4.3 

3.75 

285 

26 

2.9 

4.2 

4.4 

6.6 

27 

...  5.85 

6.6 

4.3 

4.96 

4.2 

3.65 

2.85 

26 

2.8 

4.3 

4.3 

6.3 

28 

..J  S.S 

5.95 

4.2.’; 

5.2 

4.1 

3.65 

2.25 

26 

2.8 

3.85 

4.0 

5.45 

29 

...  5.4 

4.25 

4.95 

4.25 

3.65 

2 8 

2.6 

2.75 

3.8 

4.0 

5.2 

30 

...  5.4 

4.65 

4.9 

4.6 

3.85 

2.8 

26 

3.5 

3.8 

6.2 

31 

6.1 

6. 1 

4.35 

2 8 

26 

3.4 

5.0 



. .. 

Note.— Ga^  heights  for  May  an<!  June  were  affected  by  logjams. 


Rating  table  for  North  Fork  of  Santiam  River  at  Mehama,  Orefj,,for  1906-6, 


Gage 

heignt 

Dis- 

Guge 

height. 

Dis- 

Gage 
heignt . 

Dis- 

Gage 

Dis- 

Gage 
t height. 

Dis- 

charge. 

charge. 

charge. 

height. 

charge. 

charge. 

Feet. 

Sfc.-ft. 

Feet. 

Sfc.-p. 

i.s/o 

Feet. 

Sec.‘ft. 

1 Feet. 

i Sec.-ft. 

1 Feel. 

Sec.-/t. 

240 

590 

3.40 

f 3.100 

6 80 

' 6, 410 

1 7.80 

250 

rian 

3.50 

1,700 

: 

3.2S0 

6-00 

1 7,000 

8 00 

14.600 

260 

740 

3.60 

1.840 

' 4.00 

3. 470 

6 20 

' 7.610 

9 no 

19,200 

270 

820 

3.70 

1,980 

4 70 

3,670 

6 40 

8.300 

10.00 

24, 100 

280 

910 

3.80 

2.130 

4.80 

3,880 

6 60 

9.000 

11.00 

20.100 

290 

1.000 

3.90 

2,280 

4.90 

4. 100 

680 

9.730 

12  00 

.14.300 

aoo 

1.100 

4.00 

2,430 

5.00 

4,330 

7.00 

’ 10.  .=100 

. 13.00 

39.800 

3. 10 

1.210 

4. 10 

2.500 

5.20 

4.810  i|  7.20 
5,320  ' 7.40 

\ 11.290 

1 

230 

1,320 

4.20 

2.750 

^ 540 

12.090 

3.30 

L440 

t 

4.30 

2.930 

1 vco 

5.850  1 7.60 

II 

12.910 

i 

Not*.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  bast'd  on  10  discharge 
ZDHWurements  made  during  1905-1007  and  is  well  define<l  between  gag*'  heights  2.5  (e<>t  and  4.5  feet. 
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166  SURFACE  WATER  SUPPLY,  1906. 

Monthly  dxtcharyr  of  Xorth  Fork  of  Santiam  River  at  Mehama,  Orey.,for  190S-6. 


[Uraiiui^e  area,  740  square  rollea.l 


Montb. 

Discharge  In  second-feet. 

Total  In 
acre-feet. 

Run.o(T. 

Maxim  tim. 

Minimum. 

Mean. 

8«c.-ft.per 
■q.  mile. 

Depth  tn 
Inchew. 

1905. 

July  11-31 

1.000 

780 

876 

36,500 

1. 18 

ase 

Auj^t 

780 

660 

727 

44.700 

.982 

L13 

Sc^embsr 

3.010 

G25 

953 

56,600 

1.29 

1.44 

October 

9,730 

1,500 

3,460 

213,000 

4.68 

6. 40 

Novembsr 

3.880 

1.000 

l.too 

109,000 

3.47 

2.76 

December 

6,700 

3.4.10 

4,010 

247,000 

6.42 

&25 

707,000 

190C. 

January 

17.100 

2.500 

6.050 

311,000 

6.82 

7.86 

Febmarv 

I5.00U 

2.280 

6, 180 

343.000 

8.35 

&70 

March 

7.310 

1,150 

3.080 

226,000 

4.97 

&73 

April 

5. 450 

2.920 

3,970 

236.000 

5.36 

&9B 

May 

4.330 

2.S10 

3,170 

196,000 

4.28 

A93 

June 

5.320 

1,910 

3.380 

196.000 

A43 

AM 

July 

2,130 

910 

1,310 

80,600 

1.77 

2.04 

August 

910 

740 

809 

49,700 

1.09 

L26 

September 

2.750 

700 

1,030 

61,300 

1.39 

1.66 

Oc^ber 

5,000 

820 

1,990 

122.000 

2.69 

3.10 

Novemlwr 

36,200 

1,320 

10,300 

613,000 

13.92 

IS.  a 

December 

77.100 

1,700 

0,4.50 

397,000 

8.72 

iao6 

The  Tear 

3t'.,200 

700 

3.  MO 

3.830.000 

5.31 

71.87 

NoTE.^Valtxis  are  rated  as  follows:  1905.  January,  April,  and  July  to  Pec^ber,  190n,  excellrat; 
May  and  June,  lOOTi.  fair;  affected  by  log  jams. 


SOUTH  FORK  OF  SAXTIAM  RIVER  AT  WATERLOO,  OREO. 

This  station  was  established  July  28,  1905.  It  is  located  about  one- 
half  mile  below  the  highway  bridge  at  Waterloo,  Oreg.  The  station 
is  about  4 miles  above  the  mouth  of  Hamilton  Creek,  and  about  3 
miles  above  a dam  which  diverts  water  into  a canal  for  the  use  of  the 
town  of  Albany.  The  conditions  at  this  station  and  the  bench  marks 
are  described  in  Water-Supply  Paper  No.  178,  page  225. 


Ditcharge  meaturenunU  of  South  Fork  of  Santiam  River  at  Waterloo,  Oreg.,  in  1906. 


Date. 

Tlydrographer. 

Width. 

I Area  of 
' section. 

Gage 

bei^t. 

Dis- 

charge. 

1905. 

July  28 

L.  R.  Allen 

" ' i 

F««f.  . 
150  ; 

5g./L 

246 

FmL 

1.06 

Stc.’fl. 

875 

1906. 

^ L.  R.  Allen 

i 

315 

831 

3,49 

3,560 
3,410 
2.360 
1,580 
1 .<un 

315 

802 

3,36 

March  27 ' 

304 

616 

2.85 

238 

400 

2.30 

243 

481 

2.28 

142 

199 

.93 

263 

SeiTtemlier  26. . . 

I.  E.  Oakes 

166 

273 

1.40 

556 
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Daily  gage  height,  in  feel,  of  South  Fork  of  Sanliam  River  at  Ifalerloo,  Oreg.,  for  1906. 


Day. 

Jan. 

Feb. 

Uar. 

Apr. 

May. 

June. 

July. 

Aug.  1 Sept. 

Oct. 

Nov. 

Dec. 

3.7 

4.6 

4.6 

4.4 

3.1 

3.2 

12 

1.2 

0.7 

1.2 

2.9 

2.5 



3.2 

4.4 

12 

3.7 

14 

3.0 

2.1 

1.2 

.7 

l.l 

2.9 

2.5 



3.3 

4.3 

3.0 

3.5 

17 

19 

10 

1.2 

.7 

1.5 

2.9 

2.4 

3.2 

3.0 

3.0 

3.3 

17 

8.5 

1.8 

1.1 

.7 

2.0 

2.5 

2.4 

3.4 

3.6 

3.9 

3.2 

15 

3.2 

1.7 

l.l 

1.6 

2.3 

2.5 

3.5 

3.4 

4.0 

3.1 

14 

16 

1.8 

1.1 

.7 

1.5 

2.3 

26 

3.7 

3.1 

16 

3.2 

2.4 

3.8 

1.8 

l.l 

.7 

1.3 

7.4 

3.5 



3.5 

3.1 

iij 

3.1 

13 

4.3 

1.7 

1.1 

.7 

1.2 

11.2 

. <0 

4.2 

3.0 

4.5 

3.5 

13 

4.0 

1.7 

1.0 

1.1 

6.6 

3.7 

4.0 

2.9 

12 

3.2 

13 

3.4 

1.6 

1.0 

.7 

1.1 

5.3 

.16 

4.1 

2.7 

3.8 

3.0 

2.2 

3.9 

1.6 

1.0 

1.0 

5.6 

16 



4.3 

2.6 

.15 

18 

2.2 

13 

1.6 

1.0 

.7 

1.3 

7.5 

15 

5.0 

2.6 

3.2 

17 

2.1 

13 

1.6 

1.0 

1.5 

10.0 

17 

4.4 

2.6 

3.2 

16 

13 

3.1 

1.5 

1.0 

1.8 

1.3 

13.5 

13 

4.3 

3.0 

10 

16 

2.6 

11 

1.5 

1.0 

1.9 

1.4 

10.0 

4.1 

4.6 

3.0 

2.7 

17 

18 

17 

1.5 

1.0 

1. 7 

1.5 

8.5 

4.0 

5.4 

3.4 

2.7 

16 

16 

17 

1.5 

l.O 

1.7 

4.4 

8.5 

16 

AO 

3.8 

16 

15 

16 

12 

1.5 

l.O 

1.7 

4.0 

8.2 

4.5 

4.4 

5.9 

16 

2.5 

18 

10 

1.4 

l.O 

1.4 

4.7 

8.1 

7.7 

3.9 

7.0 

15 

15 

17 

17 

1.4 

.9 

1.3 

4.8 

5.2 

7.8 

3.5 

6.9 

1C 

17 

3.2 

17 

1.3 

.8 

1.2 

2.3 

5.1 

6.5 

3.4 

5.9 

16 

16 

3.4 

16 

1.3 

.8 

1.2 

2.3 

4.8 

5.0 

4.8 

5.9 

15 

2.6 

3.2 

15 

1.3 

.8 

1.2 

2.1 

4.2 

4.85 

7.1 

5.9 

16 

16 

3.0 

14 

1.3 

.8 

1.3 

2.1 

4.8 

4.8 

6sl 

S6 

16 

18 

19 

12 

1.3 

.8 

1.3 

2.3 

3.5 

.16 

5.5 

5.3 

18 

3.8 

14 

12 

1.2 

1.3 

2.4 

3.8 

5.9 

4.9 

6.2 

19 

3.5 

3.0 

13 

1,2 

.7 

1.0 

2.9 

3.4 

• 4.8 

4.5 

5.1 

18 

.3.7 

19 

13 

1.2 

.7 

1.0 

2.5 

3.0 

4.4 

4.3 

2.9 

3.5 

3.7 

14 

1.2 

.7 

1.1 

2.2 

2.7 

4.0 

4.  5 

2.8 

3.2 

3.8 

2.  4 

1.2 

1.1 

2. 1 

2.7 

3.1 

4.8 

4.5 

3.6 

1.2 

.7 

2.3 

3.8 

1 





Rating  table  for  Sotith  Fork  of  Santiam  River  at  Waterloo,  Oreg..  for  1906-6. 


Gan 

heignt. 

Die-  J Oa^ 
charge,  ’bright. 

Dis- 

charge. 

!h?,^t. 

Dia- 

charp*. 

(•ag<> 

hnight. 

Dis- 

charge, 

j'  Oago 
hri^t. 

charg^*. 

Feet. 

8ec.-ft.  Feet. 

Sec.-/t. 

; Feel. 

Sec.-ft. 

Feet 

Sec.-ft. 

Fret. 

Sfc.-ft 

150 

128  ! 1.70 

850 

! 2.90 

2.510 

4.20 

5.260 

''  6.60 

12.380 

160 

158  1.80 

960 

3.00 

2.680 

4.40 

5.780 

1:  6.  so 

13.040 

170 

192  i 1.90 

1,070 

3.10 

2,860 

1 4.60 

6.310 

1 7.00 

13.700 

180 

230  200 

1,190 

3.20 

3,050 

4.80 

6.850 

8.00 

17.000 

190 

273  2 10 

1.320 

3.30 

3,240 

I 5.00 

7,400 

[,  9.00 

20,400 

1.00 

320  2.20 

1.450 

3.40 

3.440 

5.20 

7,980 

!>  10.00 

23.900 

I.IO 

370  2.30 

1,590 

1 3.50 

3.640 

5.40 

8.. 580 

' 11.00 

27.  .W 

1.30 

430  , 2.40 

1.730 

3.60 

3.850 

5.60 

9.190 

r 12.00 

31.200 

1.80 

500  l|  2.50 

1.870 

1 3.70 

4.070 

5.80 

9.810 

1 13.00 

35,000 

1.40 

580  1 2.60 

2.030 

1 3.80 

4.290 

6.00 

10.450 

1 14.00 

38.800 

1.50 

660  li  2.70 

2. 180 

3.90 

4.520 

6.20 

11.090 

1.60 

750  2.80 

2.340 

4.00 

4,760 

6.40 

11,730 



Note.— The  above  table  is  applicable  only  for  opennrhannel  conditions.  It  Is  based  on  8 diactmive 
measurements  made  during  1906-6  and  Is  welt  deOned  between  gage  heights  0.9  font  and  4 feet. 
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168  SURFACE  WATER  SUPPLY,  1906. 

Monthly  discharye  of  South  Fork  of  Santiam  River  at  Waterloo,  Oreg.,/or  J905S. 

[Dmiiut^e  urea,  squaru  miU^s.] 


Discharge  in  second-f<H''t. 

Run-off. 

Month. 

MuAinmni. 

Minimum 

Mean. 

acre- feet. 

Sk>c.-ft.  per 
sq.  mile. 

I>opth  in 
Inches. 

190*..a 

August 

( .i« 

■Xf! 

18.300 

.¥A 

a54 

8cptcml)»*r 

1,070 

15X 

S14 

18.700 

.491 

.55 

Ot^olior. 

j 6.040 

f'>i0 

2,340 

U4.000 

a.  66  ; 

a 

Kow'mlw'f 

1 3.440 

560 

1.270 

75.600 

1.98  i 

3L£1 

IMrcmlier 

7. 120 

2,m 

4.140 

2.A5.000 

»,«:  1 

7.44 

512,000 

i 

January 

14.000 

.3.050 

3,7^ 

:456,000 

9.03 

10.43 

Kobniary 

13. 700 

2.020 

5,910 

.328.000 

9.23 

9-01 

March 

6.310 

1,870 

3,490 

215,000 

5.45 

5.2S 

April . 

1.S70 

2,850 

170,000 

4.4') 

4.96 

May 

4,290 

1.320 

2.310 

142.000 

3.61 

4.16 

.fum* 

\ 3,520 

1.4'iO 

2.900 

173.000 

4.53 

July 

1 1.4% 

4!0 

707 

43.500 

!.K) 

i.tr 

August 

m 

192 

■m 

18,300 

.466 

.54 

8<»ptpml)cr 

‘ 1 . 070 

192 

411 

24,  .500 

.642  , 

-R 

OutoU’r 

0,  MO 

320 

1,1>40 

101.000 

2..%  ' 

November 

.36.1100 

\.m 

10,300 

613,000 

1«.W 

1T,9C. 

I>WT7nlx?r 

16.300 

l.7;« 

5.  470 

336.000 

8.55 

9.8() 

Tho  

1 30.  POO 

1*J2 

3.  MO 

2,  .520. 000 

5.  4$ 

73.78 

« Values  for  1905  are  rated  as  follows:  Octolierto  Deceiober.ezi'ellent:  August  and  September,  good. 
b Values  for  1906  are  rated  as  follows:  Mareh  to  July,  Septemiter,  and  October,  excellrat;  remailer 
of  the  year,  goo<!. 


LUCKIAMITE  RIVER  NEAR  SUVER,  OREO. 

This  station  was  established  August  18,  1905.  It  is  located  just 
below  Helniick  bridge  on  the  public  highway,  4 miles  northwest  of 
Suver,  Oreg.,  2 miles  west  of  Parkers  Station,  and  about  3 miles 
below  the  junction  of  the  main  forks  of  the  river.  The  conditions  at 
this  station  and  the  bench  marks  are  described  in  Water-Supply 
Paper  No.  178,  page  226. 


Diecharyi  meutwmmnU  of  LucHamute  River  near  Suver,  Oreg.,  in  1905-6. 


Date.  1 

1 

Hydrographer. 

Width. 

, Area  of 

section.  1 

If 

Dl«- 

ctuuse. 

1905.  ' 

Feet. 

45 

1 Sq.ft. 

121 

Feet. 

1.47 

1 8ec.-ft. 

1 

79 

571 

8.5f 

1,180 

908 

1906. 

78 

606 

7.60 

62 

322 

5.01 

495 

May  16 

i do 

62 

356 

5.50 

592 

61 

290 

4.28 

396 

1 
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DaUy  gage  height,  in  Jut.  of  LuekiamuU  River  ruar  Surer,  Oreg.,for  i90C. 


Day. 

Jan. 

Feb. 

' Mar.  Apr. 

May. 

June. 

1 

July.  ' 

1 

Aug. 

' Sept. 

Oct. 

1 

1 Nov. 

1. 

Der. 

1 1 

15.6 

8.35 

15.8  1 6.8  ; 

3.95 

40 

3.8  1 

2.0 

1.26 

1.5 

3.5 

39 

2 1 

12.3  1 

7.5 

1 13.6  ' 5.9  1 

3.85 

3.6 

3.76 

1.35 

.85  1 

1.55 

2.G 

6.1 

3 

11.25  1 

, 7.3 

13.05  5.3 

3.35 

4 0 

3.5 

1.8  ' 

' .95 

! 2.45 

3.0 

7.3 

4 i 

9.5  1 

1 7.4 

10.8  5.1  1 

4.35 

4 4 

3.5  1 

1.2 

1.25  1 

1 2.35 

4 0 

5.9 

7.75  j 

6.5 

9.96  6.0  { 

46 

48 

3.25 

1.35 

1 *•* 

1.95 

8.2 

5.5 

1 

0 

8.2 

6.2 

' 9.3  5.1 

5.25 

4.25 

3.1  i 

1.35 

1.2  1 

1 1.6 

7.1 

5.7 

7 

8.5 

5.7 

8.55  , 49 

5.0 

4.9 

3.05 

1.75  1 

; 1-2 

1.45  ; 

10.9  1 

1 13.(1 

8 

7.8 

5.45 

8.1  ' 4.8 

3.1 

5.1 

3.05  1 

1.35  ; 

1.15 

1.8  i 

I 23.1 

12.  .5 

9 

9.0 

5.3 

7.6  5.0 

3.2 

i 4.8  ■ 

' 2.9 

1.8 

.9i5 

1.9 

23.6 

11.1 

10 

8.3 

5.2 

7.4  5.8 

3.05 

4^ 

2.85 

2.15 

1.25 

1* 

17.6 

12.8 

11 

9.0  , 

31 

7.2  ' 5.26 

3.0 

4.2 

2.8  1 

1.8  ^ 

i 1.2 

1.7  1 

i I8.S 

12.9 

12 1 

las 

19 

& 75  4 35 

29 

3 1 

17 

; L75 

1.35 

1 2:5  : 

! 130 

13  9 

13 

17. 15  , 

46 

3 35  4 75 

30 

34 

265 

1.7 

25 

39  1 

I 13  4 

i 13  8 

15 

1&  15  , 

47 

1 385  39 

33 

265 

' 1*7 

255 

23  . 

1 

12  6 

16 

17.6 

; 49 

' 34  ' 383 

1 36  ; 

! 37 

225 

L76 

25 

7.5  ' 

; 239 

13  0 

17 1 

208 

i 

34  385  1 

' 37 

1 7.5 

23 

1.65 

1.9 

3.15 

23  1 

, 122 

18 

2L6 

\ 12  3 

1 3 3 3 76 

■ 42  1 

1 7.2 

25  , 

1.6 

1.  75 

35 

1 13  9 

1L5 

19 

1&6 

18  5 

6.7  as 

' 4 1 

30 

2.15  1 

1.65 

1.66 

, 13  4 

13  1 

20 ! 

16  55  i 

1&5 

3 95  3 8; 

j 425 

36 

25 

1.45 

1.  55  ' 

' 48  ! 

I 13  0 : 

1 13  0 

21 

15.5 

232 

35  37  ' 

1 43 

3 1 

23 

1.5 

' 1.45 

345  1 

1 12  8 

22.0 

22 

13  2 

22  0 

66  1 ao 

44 

46 

22  1 

1.35 

1.3 

36  1 

' 12  6 1 

1 24  5 

16.6 

2L6 

7. 1 3 5 1 

34 

43 

2 15 

1.5 

1.5 

34  1 

1 11.0  i 

13  0 

21.6 

, 225 

7. 3 3 6 1 

38 

425 

2 15  i 

L4 

1.  1 

ai  1 

lao 

140 

25 

130 

239 

7.6  4 2 

47 

40 

20  j 

1 1.45 

25 

27 

35  1 

13  6 

26 ■ 

14.8 

229  ’ 

7.  45  , 41 

49 

3 95 

25  ' 

1.45 

L8 

32  i 

as  ! 

13  0 

27 

13  2 

22  1 

7, 1 4 25 

30 

38 

20  ' 

1.25 

1.4 

34  1 

7 '> 

13  0 

28 

13  5 

13  9 

35  325 

485 

365 

23  , 

1.3 

-1.3 

! 4.5  1 

7.3  1 

11.9 

29 

13  7 

3 8 3 35 

4 G 

39 

2 25 

1.2 

, 1. 7 : 

1 42 

3 4 1 

13  2 

30 

13  4 

3 1 4 2 : 

4 45 

4 3 

2 5 1 

1. 15 

; 1. 95 

4.1 

35  1 

: 13  5 

31 

30  { 

i ' 

7.5  1 

1 46 

235 

1.3 

405 

' 1L4 

Rating  table  for  LueJciamute  River  near  Surer,  Oreg.,for  190.5-il. 


xr  ^ 
» o 

n 

Dla- 

charge. 

h^i^;. 

Dis> 

charge. 

1 

Gage  1 
height.  > 

Dis- 

charge. 

Cage 

hei^t. 

Dls- 

charge. 

Gage 

hel^t. 

Dis- 

charge. 

Fea. 

Sec.-ft. 

Fret. 

Sec.-ft. 

'i 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

0.90 

39 

2.30 

143 

3.70 

306 

6. 20 

701 

17.00 

3.770 

1.00 

44 

240 

153 

3.80 

319 

6.40 

737 

18.00 

4,148 

1.10 

50 

250 

163 

3.90  1 

333 

6.60 

774 

19. 00 

4,540 

1.20 

56  1 

260 

173 

4.00  - 

347 

6.80 

812 

20.00 

4,944 

1.30 

62 

270 

184 

420  1 

375 

7.00 

850 

21.00 

5,360 

1.40 

60 

280 

195 

4 40  [ 

405 

8.00 

22.00 

5,780 

1.50 

76 

290 

206 

4 60 

435 

9. 00 

1,290 

23.00 

5,200 

1.00 

83 

3.00 

218 

480 

466  1 

10.00 

1.543 

24  00 

6.630 

1.70 

91 

1 3.10 

230 

5.00 

498  ! 

11.00 

1,810 

25.00 

7.060 

1.80 

99 

3.20 

242 

5.20 

530 

1200 

2,095 

26.00 

7.490 

1.90 

107 

3.30 

254 

If 

5.40 

563 

13.00 

2,400 

2.00 

115 

3.40 

267 

5.60  1 

597 

1400 

2,716 

210 

124 

1 3.50 

280 

■i 

5.80 

631  . 

15.00 

3,050 

220 

133 

3.60 

293 

J 

6.00 

665  ! 

16.00 

3.404 

Note.— The  above  table  ia  t^plicable  only  (or  open-channel  eondltlona.  It  la  bused  on  5 discharge 
measurements  made  during  1905^  and  la  well  defined  between  gage  heights  1.6  leet  and  9.0  feet. 
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Monthly  discharge  of  LuekiamuU  River  near  Suver^  Oreg.^/or  1905-6. 


Month. 

Discharge  in  seoond-feet. 

Totalic 

Maximum.^ 

Minimum. 

Mean. 

Acre^feet. 

1905.S  1 

1 

76  ' 

41  i 

55.4  1 

1.330 

2SD  1 

39 

7A6  I 

4,560 

24.300 
14,700 

80.300 

1.2B0  ! 
1,000 
4.400 

133 

306 

115 

247 

375 

1,460 

1 

134,000 

1 

1906.ft  1 

5,610 

1,000  1 
420  1 

2,720 

167,000 

6,600 
3,330 
812  ' 

2,410 
1,060 
' 436 

134,000 

65.300 

546 

280 

25,900 
i 23.400 

20,300 
11.800 
5,230 
5,030 

793  I 

206 

381 

1,220 

319 

293 

402 

July 

115 

192 

115  ' 

53 

86 

166 

37 

84.5 

1,140 

72 

314 

10,300 

157.000 

141.000 

7,450  j 

173 

2.640 

2,200 

6,840 

580 

7,450  1 

j 

37 

1 1,000 

784,000 

o Values  for  1906  are  rated  as  follows:  October,  exoellent;  November  and  December,  good;  August 
and  September,  fair. 

b Values  for  1906  are  rated  as  follows:  April  to  June  and  October,  excellent;  Kaicb  and  July,  good; 
remainder  of  the  year,  fair. 


MOLALLA  RIVER  NEAR  MOLALLA,  OREO. 

This  station  was  established  November  1,  1905.  It  is  located  at 
Dickey  Prairie,  3 miles  below  the  junction  of  the  forks  of  the  river 
3i  miles  southeast  of  Molalla,  Oreg.  The  conditions  at  the  station 
and  the  bench  marks  are  described  in  Water-Supply  Paper  No.  178, 
page  227. 


Discharge  measurcjnenls  of  Molalla  River  near  Molalla,  Oreg.,  in  190&-6. 


Date.  , 

Ilydrographer. 

Width. 

Area  of 
section. 

Oue 

height. 

Dis- 

charge. 

1905. 

Feet. 

Sq.ft. 

feet. 

See.‘fi. 

Novwnber  2 

L.  R.  .\Uen 

106 

236 

L.83 

376 

1906. 

130 

437 

3.63 

1,510 

1.610 

January  13 

P.  A.  Cupper 

130 

3.55 

118 

XU  1 

2.80 

834 

May  24 

117 

2.66 

822 

104 

174 

1.33 

1A> 

Sop'tember  4 , . .j 

j I.  K.  Oakes 

102 

118 

.75 

60 

. Mwsurement  uni«Uablo. 
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Daily  gage  height,  in  feet,  of  Molalla  River  near  Molalla,  Oreg.,for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

I>ec. 

1 

2.7 

3.75 

3.75 

3.4 

2.7 

325 

1.9 

1.0 

0.75 

1.0 

1.85 

3 35 

2 

2.7 

3.5 

3.45 

3.0 

35 

3 15 

1.85 

.96 

.75 

1.05 

1.8 

2. 15 

3 

3.75 

3.4 

3.7 

2.8 

2.4 

325 

1.8 

.96 

.75 

1.6 

1.75 

31 

4 

2.8 

3.3 

3.65 

2.7 

2.3 

35 

1.75 

.96 

.75 

1.55 

36 

2.06 

i 

3.15 

2.8 

3.45 

2.7 

2.2 

35 

1.65 

.9 

.75 

1.4 

2.6 

2.4 

6 

3.1 

2.7 

3.55 

2.7 

315 

3 75 

1.5 

.9 

.75 

1.35 

2.5 

35 

7 

3.05 

2.0 

3.6 

2.8 

2.1 

2.95 

1.45 

.9 

.75 

l.S 

68 

33 

8 

3.3 

2.5 

3.7 

2.7 

30 

385 

1.45 

.9 

.75 

1.1 

6.5 

365 

9 

3.7 

2.35 

3.8 

2.8 

2.0 

385 

1.4 

.9 

.75 

1.05 

4.9 

3 4 

10 

3.45 

2.3 

3.5 

2.7 

1.9 

375 

1.4 

.9 

.75 

1.0 

5.3 

30 

11 

3.5 

2.2 

3.3 

2.7 

1.85 

365 

1.35 

.9 

.75 

1.05 

4.4 

32 

12 

3.5 

2.15 

3.0 

2.7 

1.8 

2.55 

1.3 

.86 

.85 

1.65 

4.0 

3 4 

13 

3.55 

2.1 

2.7 

2.5 

1.75 

2.55 

1.3 

.85 

1.3 

32 

7.45 

38 

14 

3.5 

2.05 

2.65 

2.45 

315 

2.5 

1.35 

.9 

3 8 

3 65 

8. 1 

37 

15 

3.7 

2.5 

2.45 

2.35 

2.4 

30 

1.2 

•» 

3 5 

32 

8.85 

3 4 

16 

3.9 

2.5 

2.3 

2.35 

2.35 

4.0 

1.2 

.85 

1.8 

36 

6.2 

39 

17 

3.0 

3.9 

2.25 

2.3 

3 3 

3 4 

1.2 

.85 

1.45 

39 

6.0 

32 

18 

3.95 

5.0 

2.2 

2.25 

33 

3 0 

1.2 

.85 

1.3 

33 

5.3 

3.2 

19 

3.45 

4.7 

2. 15 

2. 15 

2.6 

2.8 

1.2 

.85 

1.2 

31 

4.4 

35 

30 

3.1 

5.9 

2. 1 

2.1 

2.7 

2.6 

1. 15 

.8 

1.15 

3 7.5 

4.0 

7.5 

21 

2.9 

5.4 

2.1 

2.25 

2.75 

34 

1.15 

.8 

1.15 

2.5 

38 

6.0 

22 

2.95 

4.5 

2.05 

3 2.5 

2.8 

3 3 

1.15 

.8 

l.l 

2.35 

36 

4.6 

23 

4.85 

4.35 

2.0 

2.25 

2.85 

32 

1. 15 

.8 

1.2 

31 

34 

42 

24 

5.2 

4.5 

2.2 

2.2 

2.05 

2.1 

1.1 

.8 

1.3 

1.93 

31 

36 

25 

4.5 

4.4 

2.1 

34 

2.5 

1.95 

l.l 

.8 

1.2 

1.9 

2.9 

42 

26 

4.0 

4.6 

2.35 

30 

2.65 

1.85 

1.1 

.8 

1.1 

1.95 

375 

45 

27 

3.75 

4.9 

2.45 

2.7 

2.6 

1.9 

1.1 

.75 

1.65 

1.95 

2.6 

39 

28.... 

a5 

4.35 

^4 

3. 1 

2.5 

1.9.5 

1.1 

.75 

1.0 

1.95 

2.5 

3 6 

29 

3.5 

2.5 

3 05 

345 

2.05 

1.65 

.75 

.95 

1.9 

2.35 

34 

30 

3.7 

. . 

2,7 

2.85 

34 

3 0 

1.65 

.75 

.93 

1.85 

2.3 

33 

31 

4.0 

3.7 

2.35 

1.0 

.75 

1.85 

32 

Rating  table  for  Molalla  River  near  Molalla,  Ore.g.,for  190,'i-6. 


Oage 

hei^t. 

Dla- 

charge. 

' Gage 
height. 

Dis- 

charge. 

Ow 

heignt. 

Dl»- 

charge. 

Dis- 

chargi*. 

Oa^ 

1 heignt. 

DIs- 

charge. 

1 Feet. 

Sec.^. 

' Feet. 

Sec.-/t. 

Feel. 

Sec.-fl. 

Feet. 

Sec.-ft. 

1 Feet. 

Sec.-ft.  1 

0.70 

1.70 

m 

3 70 

855 

3 70 

1.595 

1 5.40 

3.225 

0.80 

66 

1 1.80 

364 

2.80 

9X 

1 3.80 

l.tiX 

i|  360 

3 4S5 

0.90 

86 

: 1.90 

411 

2.90 

98.5 

* 3X 

1.770 

1 5.80 

3.645 

1.00 

106 

1 300 

460 

300 

1.055 

II  4.00 

1.800 

, 6.x 

3.K55 

1. 10 

127 

i 2.10 

510 

3. 10 

1.125 

!l  4X 

2,040 

. 7.x 

4,955 

1.20 

151 

2.20 

665 

3.x 

1,200 

' 4.40 

2.225 

li  3X 

6,105 

1.30 

178 

i 2.30 

620 

3X 

1,275 

4W) 

3 415 

' 9.x 

7,305 

l.«0 

208 

, 340 

676 

340 

1,350 

4 80 

2.610 

I 

1.50 

242 

2.50 

735 

350 

1,430 

1 5.00 

2.810 

! 

1.00 

279 

1 360 

795 

360 

1,510 

1 5.x 

3,015 

1 

Non.— Tbe  above  table  is  applicable  only  for  o|>en-channel  conditions.  It  Is  based  on  discharge 
measurements  mi^e  during  190^  and  Is  well  defined  between  gage  heights  0.7.5  foot  and  4.0  feet. 
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Monthly  cUtcharge  of  Molalla  River  near  MoUttta,  Oreg.,for  190S-€. 


(Drainage  area,  230  square  miles.] 


Disohaige  in  socond-foct. 

Run-off. 

Month. 

Maximum. 

Minimtim. 

Mean. 

acre-fwt. 

9oc.-ft.  por 
sq.  mile. 

Drplh  IB 
jnebAS. 

t,*0) 

m 

404 

27.000 

2.11 

2.  rWJ 

,w> 

1.190 

73.200 

5.41 

6.24 

101,000 

^ 



wm.h 

Jttjnimrv 

Fobnmry 

Marcli 

April 

May 

.lima 

JiUv 

August 

.S'pU'mlicr 

f)clol)er 

KovemiNT 

I>i<:ombcr 

3.020 

3.750 

l.^WO 

952 

l.SHO 

411 

100 

920 

1,770 

7,131) 

5.r»30 

855 

48.*. 

MO 

;«7 

m 

lit) 

liO 

100 

242 

4V. 

issstislisilii 

a 

01. 800 

87.800 
to.  tiC 
49.400 
40.  400 

40.800 
H.700 

4.770 

9,7tO 

31,300 

129.000 

92.800 

e.77 
7.18 
4.48 
3«  < ♦ 
2.99 
3.58 
.8ij8 

.745 

2.3.3 

9- 

8.  SO 

7.80 
7.48 
5.16 
4.21 
3.45 
3.99 
1,C0 
.407 
.831 
■2.1^ 
11.  OD 
7.« 

Tha  yoAr 

7,120 

fiO 

Sl.t 

♦’.50.000 

4.15 

5A93 

s Values  lor  1005  are  rated  as  follown:  November,  excellent;  December  good. 

Values  for  1000  are  rated  as  follows:  March  to  June,  November  and  December,  excelknt;  ie> 
mainder  of  the  year,  good. 


SOUTH  FORK  OF  YAMHILL  RIVER  AT  SHERIDAN,  OREO. 

This  station  was  established  April  25,  1906.  It  is  located  in  Sheri- 
dan, Oreg.,  about  2 miles  below  the  mouth  of  Mill  Creek. 

The  channel  is  straight  for  250  feet  above  and  500  feet  below  the 
station,  and  the  current  is  uniform.  Both  banks  are  high  and  well 
covered  with  imdergrowth;  the  right  is  liable  to  overflow  at  extreme 
high  water.  The  bed  of  the  stream  is  of  sand  and  fine  clean  gravel 
and  is  liable  to  shift  during  high  water.  There  is  one  channel  at  all 
stages. 

Discharge  measurements  are  made  from  the  public  highway  bridge 
in  Sheridan.  The  initial  point  for  soundings  is  two  nails  driven  in 
the  wall,  about  1 foot  to  the  left  of  the  comer  of  the  first  building  on 
the  right  bank. 

The  gage,  which  is  read  daily  by  G.  Schoppert,  is  a 2 by  8 inch 
timber  in  two  sections,  the  lower  section  being  vertical,  3.8  feet  long, 
and  nailed  to  a cross  timber  on  the  lower  side  of  the  right  bridge  pier. 
The  upper  portion  is  inclined  at  a small  angle  and  nailed  to  an  upright 
timber  of  the  pier,  being  24.3  feet  in  length.  The  bench  mark  is  the 
top  of  three  30-penny  nails  driven  in  an  ash  tree  about  5 feet  below 
the  bridge  and  25  feet  from  the  initial  point;  elevation,  21.70  feet 
above  the  datum  of  the  gage. 
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Ditcharge  meaturemenU  of  South  Fork  of  Yamhill  River  at  Sherulan,  Oreg.,  in  7906. 


Date. 

1 

\ 1 

1 Uydrographer. 

Width. 

1 Area  of 
aection.  ^ 

Oam 

height. 

1 Dia- 
1 chaige. 

1006.  1 

I L.  R.  Alien 

Feet.  1 
122 

Sq.ft.  , 
428 

Feet. 

1 

1 Sec.-ft. 

' 5K1 

i 

1906. 

! 

AprU25 

Uaj  18 

L.R.  Allen 

124 

494 

2.70 

813 

123 

453  1 

2.34 

tl25 

July  1 

' do 

116 

374  : 

1.81  , 

436 

September?... 

I.  E.  Oakea 

106 

211  1 

1 -30 

48 

October  30 

' do 

: 1 

117 

1 

369 

1.80 

423 

Daily  gage  height,  in  feel,  of  South  Fork  of  Yamhill  River  at  Sherulan,  Oreg.,  for  1906. 


Day. 

•\pr.  May. 

June. 

July. 

.\iig. 

.‘t.'pi. 

Oct. 

Nov. 

Pec. 

1 

! 2.0 

1.9 

1.9 

.8 

.3 

2.0 

2.5 

2 

2.0 

1.8 

1.65 

.3 

2.0 

2.6 

3 

1.9 

1.8 

1.5 

.3 

2.0 

2.  4 

4 

2.3 

2.9 

\.s 

:? 

.2 

2.0 

2.3 

5 

2. 3 

2.9 

1.45 

.6 

.3 

4.0 

2.3 

6 

2.2 

2.9 

1.45 

.3 

43 

2.3 

7 

> 2.1 

3.1 

1.4 

.6 

.3 

7.9 

8.5 

8 

2. 9 

2.8 

1.4 

.6 

.4 

1*2.0 

6.0 

9 

2. 8 

2. 75 

1.3 

.6 

.4 

8. 1 

6.0 

10 

2. 7 

2.4 

1.3 

.5 

.4 

9.0 

5.5 

u 

2,6 

2.5 

1.3 

.5 

8.0 

5.5 

12 

2.5 

3.0 

1.35 

.5 

.0 

7.8 

5.3 

13 

1.7 

3.9 

1.2 

.5 

1.4 



7.5 

5.2 

14 

1.7 

4.0 

1. 1 

.0 

1.6 

8.5 

40 

Ji5 

2.3 

3.8 

1. 1 

5 

1.7 

14  5 

4 5 

16 

' -7.3 

5.0 

1.0 

.5 

1.7 

8.5 

5.5 

17 

2.5 

40 

i.O 

.5 

1.6 

9.5 

5.5 

18 

2.4 

3.6 

1.0 

.5 

1.0 

8.5 

4 4 

19 

2.3 

3.4 

1.0 

.9 

7.0 

46 

30 

2.2 

3.0 

1.0 

.4 

.7 

7.0 

11.  4 

21 

2.1 

2.8 

.9 

.4 

5.5 

11.6 

22 

2.0 

2.6 

.9 

.4 

.6 

5.3 

7.3 

23 

1.9 

2.4 

.9 

. 4 

.7 

5.0 

7.0 

24 

2. 0 

2.2 

.9 

. 4 

.9 

4.6 

.5.9 

25 

2.6  2.r, 

2.0 

.9 

.4 

1.3 

40 

6.8 

26 

Z 3 2.  S 

1.9 

.8 

.4 

1.0 

40 

5.8 

27 

2.  < Z 1) 

1.9 

.8 

. 4 

.9 

3.5 

28 

2.5  2.3 

1.95 

.8 

.3 

.8 

3,0 

5..1 

29 

2,3  2.2 

1*8 

.8 

.3 

.8 

2.8 

30 

2.2  j 2.1 

2’  1 

.9 

.3 

1.8 

2.5 

48 

31 

. ' 2.  1 

.8 

.3 

1.9 

. 1 



Rating  table  for  South  Fork  of  Yamhill  River  at  Sheridan,  Oreg.,  from  April  i.i  to  Sep- 
tember -W,  1906. 


o»» 

1 height. 

Din- 

charge. 

(ia^ 

1 height. 

Dla- 

chargi*. 

'hoi^;. 

Dis- 

charge. 

i (ia«- 
Ij  helKlit. 

Dia- 

charge. 

CfHSe 

height. 

Dia- 

charge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-lt. 

Feel. 

Sec.-ft. 

Feet. 

See.-ft. 

0.20 

:i8 

1. 10 

20K 

2.00 

500 

2.90 

805 

3.80 

1..195 

0.30 

51 

1.21) 

235 

2. 10 

.540 

3.00 

945 

3.90 

1. 455 

0.40 

65 

1.10 

264 

2.20 

5H0 

.1.  10 

995 

400 

1.515 

0.50 

80 

: 1.40 

294 

2.  .10 

620 

3.  20 

1.050 

4.20 

1.645 

0.60 

97 

1.50 

326 

2.40 

665 

3.  .10 

1,105 

4 40 

1.775 

1 0.70 

116 

l.fiO 

.450 

2.50 

710 

3.  40 

1,160 

4.  W 

1.915 

0.80 

137 

1.70 

.183 

2.  tiO 

7.55 

3.  .50 

1,215 

4.80 

2,a55 

0.90 

1.59 

1.80 

428 

2.  70 

800 

il  3.  CO 

1.275 

5.00 

2,200 

1.00 

183 

1.90 

4(>4 

. 2.80 

845 

Note. — The  above  table  Ik  appUetible  only  for  oiNm^hanru*]  oouditfonn. 
measurementa  made  during  190b  and  la  not  well  doAned. 


It  la  1>aa«'d  on  A discharge 
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iionthly  diicharge  of  South  Fork  of  Yamhill  River  at  Sheriiian,  Oreg.,/ar  1906. 


(Drainage  area,  290  square  miles.] 


Month. 

1 Discharge  In  second'feet.  | 

Total  in 
acro>feet.  , 

Run-off. 

Maximum. 

Minimum. 

Mean. 

1 Seo.^per 

! 

I>epMi  in 
inches. 

AprU  25-30 

1 755 

.580  ' 

658 

7,830 

2.27  1 

.61 

May 

303 

614 

37,800 

2.12  , 

2.44 

June 

! 2,200 

428 

873 

61,900 

aoi 

X3S 

July 

137 

226 

13.800 

' .776 

.90 

Aupint 1 

\37 

51 

81.0 

4.980  ; 

1 .270 

.37 

8cptemb«*r ; 

303 

.38 

149 

8,870  ; 

1 .614 

.67 

126,000  1 

i I 

i 

1 

■ 1 

1 

KoTS.^Tlie  above  esUmates  are  provisional  and  subject  to  revision  when  more  data  are  available. 
Values  are  rated  as  follows:  April  to  June,  good;  July  to  September,  lair. 


CLACKAMAS  RIVKE  NEAR  BARTON,  OREO. 

This  station  was  established  October  2,  1905.  It  is  located  2} 
miles  below  Barton,  Oreg.,  IJ  miles  below  the  mouth  of  Deep  Creek. 
The  conditions  at  this  station  and  the  l>ench  marks  are  described  in 
Water-Supply  Paper  No.  178,  page  228. 


Ditcharge  meavurvmrnU  of  Clackamai  Riier  war  Barton.  Oreg.,  in  1905-6. 


Date. 

Ilydrographor, 

Width. 

1 

Aroa  of 
1 section. 

Gage  , 
beij^t.  ; 

1 Dls- 
1 ciuMge. 

1905. 

L.  R.  Allfn 

Feet. 

310 

Sq./t. 

704 

Feet.  1 
X30 

Sec.-ft. 

1.600 

1906. 

L.  R.  Allen 

310  1 

1,070  ; 
U60 
i 1.290 

4.52 

3,310 
1 4 03) 

325 

184  1 

April  2’. 

324  ; 

5.18  1 

i 304  1 

i 1.010  , 

130  1 

3. 250 

.Fiilv  10  . ... 

276  ' 

' 640 

XOl 

1.270 

Septemlx'r  3.. . . 

Ivan  Oaken 

265 ; 

1 1 

1 497 

2.61  1 

1 817 

Daily  gage  height,  in  feet,  of  (’laciavuu  River  war  Barton,  Oreg.,  for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

T 

Apr.  May. 

June, 

July. 

Aug. 

8«pt. 

Oct. 

Nov. 

Doc. 

1 

14 

5.6 

6.6 

&8  1 49 

18 

14 

2.7 

2.62 

2.6 

12 

4.6 

2 

4.3 

5.4 

5.3 

5.3  i 17 

18 

14 

2.7 

2.52 

2.7 

11 

4.6 

3 

4 1 

.12 

5.3 

1 9 ! 4. 5 

18 

13 

2.7 

2.52 

2.8 

11 

4.5 

4 

41 

4 9 

5.1 

17  : 15 

11 

12 

2.7 

2.52 

10 

12 

4.4 

5 

17 

AO 

17  ; 14 

10 

12 

2.7 

2.52 

2.9 

17 

14 

6 

4 43 

4.5 

5.0 

18  13 

12 

11 

2.66 

2.51 

2.8 

15 

16 

7 

152 

14 

5.0 

5.0  ' 12 

15 

11 

2.65 

2. 51 

2,7 

7. 15 

6.0 

8 

4.5 

12 

5. 1 

5.1  12 

13 

11 

2.65 

2. 5i 

2.7 

10.0 

Ai 

9 

19 

4. 1 

5.3 

6. 5 12 

15 

10 

2.6 

2. 51 

2.7 

7.0 

6.0 

10 

19 

10 

5.4 

5.3  12 

4.2 

10 

2.6 

2. 51 

2.6 

6.3 

S.7 

11 

19 

3.9 

5.2 

5. 0 4. 1 

12 

10 

2.6 

2.51 

2.6 

6l6 

S.S 

12 

19 

.18 

18 

17  11 

11 

10 

2.6 

2.54 

2.7 

6.7 

5.3 

13 

19 

.3.8 

4.6 

4. 6 19 

1 1 

10 

16 

2.8 

2.8 

iai 

M 

14 

4 7 

.3.7 

15 

16  18 

10 

10 

2.6 

13 

1 1 

116 

.4  9 

15 

4 6 

3.8 

14 

1 6 4. 3 

4.0 

10 

2,6 

4.1 

11 

1L9 

19 

16 

16 

3.9 

4.  1 

4.  7 ' 4. 2 

.5.3 

in 

2.6 

13 

4.3 

10.7 

6.6 

17 

4.9 

10 

4. 1 

4.7  40 

5.0 

in 

16 

10 

4.6 

10.5 

6,1 

18 

H.  1 

5.8 

10 

15  If) 

4.7 

10 

2.6 

2.8 

4.7 

8.6 

57 

19 

4 7.", 

H.2 

.19 

4.3  .39 

IS 

10 

2.6 

2.75 

4.4 

7.0 

59 

20 

15 

7. 1 

19 

15  i 4.0 

4.2 

10 

2.55 

2.7 

4.0 

&6 

ILO 
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Daily  gage  height,  in  feet,  nf  t'laekamas  Hirer,  near  Barton.  Orrg.,  for  /.WC— Conlinued. 


Day. 

Jan. 

Feb. 

Mur. 

Apr. 

Uay. 

Jum*. 

July. 

1 

Aug. 

S«pt. 

Oct. 

Nov. 

Doc. 

21 

4.3 

&0 

89 

19 

12 

89 

80 

» 

8 56 

8 65 

87 

85 

11.0 

22 

4.2 

7.0 

8H 

18 

13 

89 

80 

2.55 

8 65 

85 

82 

9.0 

23 

4.7 

84 

88 

18 

13 

8 7 

80 

2.56 

8G5 

84 

80 

7.0 

24 

7.2 

81 

89 

17 

12 

86 

2.9 

855 

8 65 

83 

5.8 

85 

25 

87 

84 

19 

12 

85 

88 

856 

' 8ti6 

82 

83 

7.0 

28 

80 

81 

4.2 

8 3 

13 

8 5 

88 

866  i 

864 

83 

81 

7.5 

27 

6.6 

88 

A2 

19 

13 

14 

2.7 

855 

8 63 

84 

19 

7.5 

28 

5.3 

&i 

82 

81 

12 

85 

87 

8 85 

2.62 

85 

18 

88 

20 

5.2 

12 

5. 1 

10 

85 

17 

864 

4^ 

30 

5.3 

14 

80 

10 

16 

8 7 

2.  83 

8 6 

82 

31 

86 

87 

89 

87 

82 

* 



8 53  j 

Rating  table  for  Plaekamae  River  near  Barton.  Oreg..for  1905-t:. 


Gage 

hel^t. 

Dis- 

charge. 

Oa^ 

hei^t. 

Dts-  : 
charge. 

0«» 

hei^t. 

Die-  { 
chargi'.  1 

Dis- 

charge. 

Dis- 

charge. 

Feet 

Srr.-ft. 

Fret 

Sec.-U.  1 

Fret. 

8ec.-ft.  ' 

Feet 

Sec.-fl. 

1 Feel. 

See.-ft 

850 

810 

3.50 

1,860  ^ 

150 

3.480 

850 

5.561) 

' 7.00 

9.460 

2.60 

890 

3.60 

2,000  < 

160 

3.670 

5.60 

5.790 

1 7.20 

10.040 

2.70 

970 

3.70 

2,140 

170 

3.860 

5.70 

6,030 

! 7.40 

10.620 

2.80 

1.060 

3.80 

2.290 

180 

4.050 

5.80 

6.270 

' 7.60 

11.220 

2.90 

1.160 

3.90 

2.460  . 

190 

4.2SO 

6.90 

6.510 

1 7.80 

11.820 

3.  Ml 

1.2G0 

1(J0 

2.610  ' 

5.00 

4.460 

6.00 

6.760 

800 

12.430 

3.  lU 

1.370 

1 10 

2.780 

5. 10 

4.670 

6.20 

7.270 

> 9.00 

15.530 

3.20 

1.480 

120 

2.950 

5.20 

4.890 

6.40 

7,790 

10.00 

18.730 

3.30 

1.600  h 130 

3.120 

5.30 

5.110 

6.60 

8,330 

1 11.00 

22.030 

3.40 

1.730 

4.40 

3.. TOO 

6.40 

5.330 

6. 80 

8,890 

12.00 

25,430 

Note.— Thf>  a}>ove  Uhlc  ix  uppUcabli'  only  for  open-channol  conditions.  It  l»ascK|  on  7 discharg* 
meaaurvmcnt^  made  during  and  Is  wr^  defined  ImOow  gage  height  5.A  fret. 


Monthly  (iuehargf  of  ('luckamoB  River  near  Barton,  Oreg.,for  I90S-V. 
[Drainage  area,  HOO  square  ndl«s«.] 


Month. 

Discharge  In  s<>cond-f<'et. 

Total  In 
acre-fwt. 

Kim-ofT. 

Itazimum. 

Minimum. 

Uran. 

Sec  .-ft.  per 
aq.  mile. 

Dl^Hh  in 
inchM. 

1906.S 

Movember  11-30 

December 

3.860 
5. 490 

1. biO 

2. J90 

2,060 
3.  HOO 

81.700 

234,006 

2.58 

4.75 

1.92 

&48 

316.  U)0 

looe.ft 

January 

February 

March 

April 

May 

June 

July 

Aogiut...... 

Septemiter 

OHobsr 

Noveinl)er 

December 

The  year 

10.000 

13.000 
6.030 
6. 510 
4.250 
5.110 
1,730 

970 

2.780 

3.860 

25. too 

22.000 

2.780 
2.140 
2.290 
3. 4M) 
2.290 
1.730 
970 
834 
818 
890 
1.370 
3.  .TOO 

4.4UU 

5.430 

3,700 

4.280 

2.960 

2.730 

1.200 

890 

1.010 

1.660 

8.?20 

7.09U 

771. 0W> 

302.000 

228.000 

255.000 

1 82. 000 

162.000 
77,500 
54.700 
«l).100 

101.000 

519.000 

473.000 

5.60 
«V79 
162 
5.35 
3.70 
a 41 
1.58 
1.11 
1.26 
ao6 

10.90 

9. 61 

&34 

7.07 

a33 

5.97 

127 

ano 
1.82 
1.28 
1.41 
a38 
la  16 
11.08 

25.  iU)  SIH 

3. 730 

2,t«0.000 

4.66 

02.91 

a Values  for  HKViare  rated  asexeaUisit. 

ft  ValiMMi  for  190fi an*  rat<*<l  MS  follows;  January  to  <»cIo1mt.  <*xe**llenl;  Noveinlier  and  Di*ceml>er 
good. 
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SURFACE  WATER  SUPPLY,  1906. 


MISCELLANEOUS  MEASUREMENTS. 

The  following  miscellanoous  measurements  were  made  in  Willa- 
mette Riv'er  drainage  basin  in  1906: 

Boulder  Creek  near  Detroit,  Oreg. — The  flow  of  this  stream  was 
e.stimated  September  5,  1906,  at  5 second-feet. 

Breitenhush  Greek  near  Detroit,  Oreg. — A measurement  was  made 
at  low  water,  September  4,  1906,  just  above  the  mouth  of  the  creek. 

Width.  .59  feet;  area,  100  square  feet;  discliarge,  184  second-twl. 

Calapooia  Greek. — A measurement  was  made  .300  yards  below 
Kendall’s  bridge  in  sec.  19,  T.  12  S.,  R.  3 W.,  at  low  water,  August 
23,  1906. 

Widtii,  50  feet;  area,  88  square  feel;  discharge,  64  second-feet. 

Orabtree  Greek  near  Thomas,  Oreg. — A measurement  was  made  100 
yards  below  the  bridge  in  sec.  27,  T.  10  S.,  R.  2 W.,  at  low  water 
August  24,  1906. 

Width,  51  feet;  area,  .59  square  feet;  discharge,  .56  second-feet. 

Long  Tom  Greek  near  Junction  City,  Oreg. — A measurement  wa.s 
made  75  feet  above  the  highway  bridge,  in  sec.  10,  T.  16  S.,  R.  5 W.. 
at  low  water  August  18,  1906. 

Width,  42  feet;  area,  29  square  feet;  discharge,  22  second-feet. 

Marys  Greek  near  Philomath,  Oreg. — A measturement  was  made 
at  the  bridge  in  sec.  1 1 , T.  12  S.,  R.  6 W.,  at  low  water  August  25, 1906. 

Width,  50  feet;  area,  ;il  .square  feet;  discharge,  18  second-feet. 

Minto  Creek. — The  two  channels  of  this  stream  were  measured  in 
sec.  Ip,  T.  11  S.,  R.  7 E.,  at  low  water  September  6,  1906. 

The  surface  of  the  right  channel  was  3.22  feet  below  a spike  in  a 
large  cedar  just  upstream  from  the  trail  cros.sing. 

Width,  10  feet;  area,  3.7  square  fwl;  discliarge,  3.7  second-feet. 

The  water  surface  of  the  left  channel  was  3.35  feet  below  a nail  in 
a 10-inch  cedar  on  the  right  bank  just  above  the  trail  crossing. 

Width,  7 feet;  area.  3.3  square  feet;  di.schargc,  6.7  sc-cond-feet. 

Mohawk  River  near  Mohawk,  Oreg. — A measurement  was  made 
by  wading,  August  16,  1906,  50  feet  above  the  highway  bridge  in  sec. 
o”t.  17  S.,  R.  2 W. 

Width,  62  feel;  area,  64  squari.'  feet;  di.scharge,  37  second-feet. 

Permelia  Greek. — A measurement  was  made  in  sec.  33,  T.  10  S., 
R.  7 E.,  at  low  water,  .September  6,  1906.  The  water  surface  was 
5.20  feet  below  a nail  in  a 6-inch  alder  30  feet  upstream  from  the 
Minto  trail  ero.s,sing. 

Width,  39  feet;  area,  32  square  feet;  discharge,  80  si-cond-feet. 
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Roaring  Creek. — This  stream  is  very  rocky  and  rough  and  has  an 
enormous  fall.  A measurement  was  made  in  T.  11  S.,  K.  7 E.,  at 
low  water,  September  7,  1906.  The  water  surface  was  3.84  feet 
below  a spike  in  an  18-inch  alder  on  the  right  bank  near  the  Minto 
trail  crossing. 

Width,  19  feet;  area,  26  square  feet;  discharge,  65  second-feet, 

Santiam  River  at  Jefferson,  Oreg. — This  station  is  described  in 
Water-Supply  Paper  178,  page  224,  Gage  readings  were  discon- 
tinued during  1906,  as  the  flow  was  obstructed  by  logs.  The  follow- 
ing measurements  were  made  during  1906; 

January  3,  width,  314  feet;  area,  3,060  square  feet;  gage  height,  4.76  feet;  discharge, 
5,790  second-feet. 

March  30,  width,  311  feet;  area,  2,950  square  feet;  gage  height,  5.50  feel;  discharge, 
6,170  second-feet. 

Marion.  Fork  of  Santiam  River. — A measurement  was  made  in  sec. 
15,  T.  11  S.,  K.  7 E.,  at  low  water,  September  6,  1906.  The  water 
surface  was  4.76  feet  below  a spike  in  a yew  tree  on  the  right  bank, 
30  feet  upstream  from  the  foot  log. 

Width,  52  feet;  area,  91  square  feet;  discharge,  157  seaind-feet. 

A measurement  was  made  September  7,  1906,  200  feet  below  the 
outlet  of  Lake  Marion.  The  water  surface  was  4.45  feet  below  a 
spike  in  a small  alder,  on  the  right  bank  30  feet  dowmstream  from 
water-right  notice. 

Width.  31  feet;  area,  51  square  feet;  discharge,  77  second-feet. 

Middle  Fork  of  Santiam  River. — The  following  measurement  was 
made  near  Foster,  Oreg.,  at  low  water,  September  3,  1906. 

Width,  96  fi'ct;  area,  183  square  feet;  discharge,  66  second-feel. 

The  following  measurement  was  made  at  Withcombe  Place,  Oreg., 
at  low  water,  ^ptember  4,  1906. 

Width.  60  feet;  area,  144  square  feet;  discharge,  82  second-feet. 

North  Fork  of  North  Fork  of  Santiam  River  near  Mehama,  Oreg. — 
A measurement  was  made  in  sec.  18,  T.  9 S.,  R.  2 E.,  at  old  fort  one- 
half  mile  above  Mehama,  at  low  water,  August  21,  1906. 

Width,  59  feet;  area,  40  square  feet;  discliarge,  54  second-feet. 

North  Fork  of  Santiam  River  in  sec.  12,  T.  10  S.,  R.  5 F. — A meas- 
urement was  made  at  low  water,  Aiigtist  22,  1906,  oppo.site  the  mill 
above  Detroit,  Oreg. 

Width,  68  feet;  area,  387  square  feet;  discharge,  469  second-feet. 

A measurement  was  made  September  4,  1906,  below'  the  mouth 
of  Breitenbush  Creek.  The  water  surface  was  3.68  feet  below'  a 
spike  in  the  upstream  face  of  the  foot  log  near  the  right  bank. 

Width,  110  feet;  area,  282  square  (eel;  discliarge,  564  second-feet. 
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A measurement  was  made  September  5,  1906,  above  the  mouth 
of  Breitenbush  Creek.  The  water  surface  was  5.95  feet  below  t 
shelf  cut  into  rock  on  the  right  bank  for  a brace  to  the  footbridge. 

Width.  00  feet;  area,  456  square  feet;  dischar>te,  433  second-feet. 

Xnrth  Fork  of  SaiUiam  River  T.  II  S.,  R.  7 E. — A measuremeni 
wa.s  made  above  the  mouth  of  Marion  Fork,  September  6,  1906,  »t 
low  water. 

East  channel,  width.  ;10  feet;  area,  46  square  feet;  discharge,  43  second-feet.  Wes 
channel,  width,  36  feet;  area,  44  square  feet;  discharge,  53  second-feet. 

South  Fork  of  Santiam  River. — A measurement  was  niAtle  150 
yards  below  Sanderson  bridge  in  sec.  4,  T.  11  S.,  R.  2 W.,  on  August 
24,  1906. 

Width.  76  feet;  area,  50  sqimre  feet;  discharge,  61  s«-c<md-feet. 

A measurement  was  made  at  Foster,  September  3,  1906. 

Width,  87  feet;  area.  163  square  feet;  discharge.  131  second-feet. 

A measurement  was  made  at  Withcombe  Place,  September  3,  1906. 

Width,  60  feet;  area,  144  square  feet;  discharge,  82  second-feet. 

Thomas  Fork  of  Santiam  River  at  Scio,  Oreg. — A measurement  was 
made  above  the  bridge  in  st'c.  18,  T.  10  S.,  R.  1 W.,  August  24,  1906. 

Width,  34  feet;  area,  28  square  feet;  discharge,  28  second-feet. 

Whitewater  Creek  in  I sec.  21,  T.  WS.,R.  7 E. — A measurement 
was  made  one-fourth  mile  above  the  mouth  September  6,  1906.  The 
water  surface  was  4.49  feet  below  the  reference  point  on  a cedar  tree 
100  feet  upstream  from  a log  cabin  near  the  Minto  trail. 

Width.  32  feet;  area.  28  square  feet;  discharge,  66  second-feet. 

PUGET  SOl'ND  DRAINAGE  BASIN. 

UK8CUIPT10N  OF  BASm. 

The  streams  flowing  into  Puget  Sound  drain  the  western  slope  of 
the  Cascade  Mountains  in  Washington.  Their  areas  are  heavily  tim- 
bered and  mountainous.  The  precipitation  is  Itigh,  varying  from  40 
to  100  inches  per  annum.  The  streams  draining  this  area  are  princi- 
pally valuable  for  power  and  logging  purposes.  Little  or  no  irriga- 
tion is  practiced. 

SXOIIOMI8H  RlVKIl  ORAIN.VOK  RA8IX. 

SNttQUAI.MlE  RIVER  .NEAR  .SNOQUAI.MIE  I'ALLS,  WASH. 

Snoqualmie  and  Skykomish  rivers  unite  to  form  Snohomish  River, 
which  flows  into  Puget  Sound  about  10  miles  beyond  the  junction, 
near  Everett,  Wash.  The  following  gage  heights  were  furnished  by 
the  Seattle-Tacoina  Power  Company,  of  Seattle,  Wash.  The  gage  is 
referred  fo  mean  sea  datum  and  is  not  the  one  referred  to  in  Water- 
Supply  and  Irrigation  Paper  No.  178,  page  233. 
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Daily  gage  height,  in  feet,  of  Snoqualmie  River  near  Snaqualmie  Fallt,  ITcwA.,  for  1906. 


Day. 

Xov. 

Dft. 

Day. 

Nov. 

Ow. 

Day. 

Nov. 

Dec. 

1 

561.8 

961.2 

12 

565.9 

501.0 

23. 

561.9 

563.6 

2 

561.3 

561.6 

13 

5Hi>.6 

5(U.9 

24 

561.7 

562.9 

3 

561.1 

561.3 

14 

670.0 

561.3 

25 

561.5 

562.8 

4 

561.6 

561.5 

15 

570.2 

51)1.5 

20 

561.5 

562.0 

5 

561.7 

563.0 

16 

570.0 

302. 0 

27 

501.6 

501.8 

6 

561.9 

562.4 

i?;:;;:;. 

564.2 

502.8 

28 

561.6 

661.7 

7 

562.8 

563.0 

18 

563.4 

502.5 

29 

561.6 

561.7 

8 

562.6 

562.4 

19 

662.9 

503.0 

30 

561.6 

561.7 

9 

563.0 

562.4 

20 

662.4 

504.6 

31 

601.7 

10 

564.5 

561.9 

2i;;:;;  ; 

562.3 

564.5 

11 

563.0 

561.9 

i “ 

563.2 

5t»3.9 

WIIITK  RIVER  1>RAIXAGE  BASIN. 


White  River  rises  near  Mount  Rainier  and  flows  into  Puget  Sound 
near  Seattle.  Cedar  River  is  a branch  of  White  River. 


CEDAR  RIVER  NEAR  RAVEN8DALE,  WASH. 

This  station  was  established  September  27,  1902.  It  is  located  at 
the  intake  of  the  Seattle  waterworks  pipe  line  and  is  15  miles  below 
Cedar  Lake,  4 miles  from  the  Northern  Pacific  Railway  at  Ravens- 
dale,  and  6 miles  from  the  Columbia  and  Puget  Sound  Railway  at 
Maple  Valley.  Tlie  discharge  of  the  pipe  line  is  practically  constant 
at  34  second-feet.  The  conditions  at  this  station  and  the  bench 
marks  are  described  in  Water-Supply  Paper  No.  178,  page  230,  where 
are  given  also  references  to  publications  that  contain  data  for  previous 
years. 

The  following  measurement  was  made  October  21,  1906: 

Width,  128  feet;  area,  I.OIiO  square  feet;  gage  height,  1.40  feet;  discharge,  864 
8c«x)nd-feet. 


Daily  gage  height,  in  feel,  of  (’edar  River  near  Ravensdale,  Wash.,  for  1906. 


Day. 

Jan. 

1 Fcl).  j 

1 

Mar. 

Apr. 

i May. 

June. 

! July. 

Aug. 

I Sept. 

Oct. 

' Nov.  1 

1 Dec. 

1 

1.30 

2. 18 

, 1.56  ' 

1.30 

1.30 

1.13 

1.09  ' 

a62 

0.55 

0.58 

1.38  1 

1.17 

2.... 

1.26  1 

2.14 

i 1.47 

! 1.41 

1.31  , 

1. 15 

1.07 

.C)3 

.67 

.60 

1.33 

1.88 

3 i 

1.21  1 

2.07 

1.3B 

1.36  1 

1 1.27 : 

1.07 

1.04 

.62 

j .67  : 

.63 

1.20  1 

1 1.08 

4 1 

1.  31 

1.96 

1.31 

1.29  1 

1 1.2S 

1.18 

1.01 

.63 

.56 

.66 

M8 

; 1.07 

’ i 

1.48 

1.92 

1.28 

1.26 

1.21 

i 1.12 

! .»7 

.65 

1 .57  . 

.68  j 

1.12 

1.09 

6 

1.83 

1.77 

1.26  I 

1.27 

1.16 

1.14 

! .m 

.65 

.57  ' 

1.20 

1.08 

1.  25 

7 

1.76 

1.  f)4 

! 1.27  1 

1.33 

1.13 

1 1.16 

.90 

.63 

.50  ; 

M4 

■1.21  1 

1.04 

8 

1.76 

1.  hti  . 

1 1.30 

1..37 

1.10 

1.12 

i .89  ' 

' .62 

.60 

1.00 

1.40  j 

1.70 

9.... 

1 1.71 

1.47  ; 

1 1.35 

1.48 

1. 10 

, 1. 11 

i .87  1 

1 .61  i 

.59 

1.06  ' 

1.50  [ 

1.04 

10... 

1 1.64 

1.42  1 

I 1.41 

1 1.42 

1.13 

, 1. 10 

.86  1 

j .61 

i . 

1.14 

1.71  1 

1 1.57 

11... 

1.  51 

L30  i 

! 1.40 

: 1.36 

1. 10 

1.12 

.82 

.(iO 

.58 

1.2S  1 

2.00 

i 1.44 

1.47 

1.31  1 

1 1.37 

1..13 

1.08 

1 1. 13  ' 

.82 

.60 

.61  j 

1.32 

2.20  : 

1.36 

13...  ' 

1.45 

1.29 

1 1.30 

1.26 

1.09 

1. 12 

.82 

.60 

.64  1 

1.35 

1 .X64  1 

1.27 

14 

1.37 

1.26 

1.25 

1.22 

l.OH 

1.11 

.77 

.61 

.72 

1.42 

6.n 

1.26 

15. . . 

1.31 

, 1.20 

1.20 

1 1.19 

1.04 

M3 

.76 

.60 

.♦>4 

1.4.1  . 

8.65 

1.27 

16.  . 

. 1.28 

1 1.18 

1.19 

1.18 

1.13 

1.21 

.74 

.59  1 

t .fiO 

i 1.56 

6.35  1 

1 l.M 

17.. 

‘ 1.29 

! 1.20 

1 1.16 

: 1.21 

Ml 

1. 16 

.72] 

.60 

1 .58 

1.60 

4. 10 

18... 

1.25 

1.31  I 

1 1. 14 

1.21 

1.06 

M2 

.72 

.59  , 

1 ..W 

, 1.54 

3.11 

1.62 

19.. 

' 1.21 

1,!I2 

' 1. 10 

1.20 

1.07 

M5 

.69 

.60  ' 

I .67 

1.41 

2.65 

1.72 

90.... 

1 1.17 

i 1.U9  1 

1 1.07 

1 1.19 

1.06 

1.09  . 

.68  1 

1 .60 

1 .67 

1 1.40 

2.22 

2.73 

Digitized  by  Gqogle 


180 


SURFACE  WATER  SUPPLY,  1906, 


Katiiig  table  for  Cedar  River  near  Rarentdale,  Wash.,  for  t905-K. 


Jo  1 

Dis- 

charge. 

1 Cage 
' hei^t. 

Dis- 

charge. 

II  OuLge 
heii^t. 

Dis- 

charge. 

Ctage 

hei^t. 

Dis- 

charge. 

r>iB-  1 

ch»rgp.  1 

Feel. 

Sec. ‘ft. 

1 Feet. 

Sec.-ft. 

Feel. 

Sec.-ft. 

Feet. 

Stc.-ft. 

Feet. 

Sec. -ft. 

0.30 

180 

1.00 

010 

II  2- VO 

1,940 

3,70 

3. 100 

640 

5,4M 

o.«o 

230 

! 1.70 

900 

il  2.80 

2,050 

3.80 

3,220 

5.60 

5,750 

0.70 

283 

l.SO 

1.075 

2.*o 

2,160 

3.90 

3.350 

5.80 

6.060 

0.80  . 

340 

' 1.90 

1,160 

'!  3.00 

2.270 

4.00 

3,480 

6.00 

6,370 

0.90 

400 

, 2.00 

1.250 

3. 10 

2,380 

4.20 

3,740 

6.20 

6.600 

1.00 

4^5 

2.10 

1,340 

'1  3.20 

2,500 

4.40 

4,000 

i 6.40 

7.010 

1.10 

6.30 

2.20 

1,430 

: 3.30 

2,620 

4.60 

4,280 

6.60 

7,330 

1.20 

<oo 

2.30 

1.530 

, 3.40 

2,740 

4.80 

4,560 

! 6.80 

7.660 

; 1.30 

«75 

j 2.40 

1,630 

1 3.50 

2.860 

5.00 

4.850 

7.00 

8,000 

1.40 

750 

1.730 

3.60 

2.080 

5.20 

5. 150 

8.00 

9.700 

, 1.60 

830 

2.«0 

1; 

Notf.. — The  above  table  Is  corapnte^i  for  dlschsTWs  over  a efeel-ehod  triangular  wdr  120  feet  long. 
wUch  approximates  in  shape  type  O in  Hazen  and  Whipple’s  discussion  of  irregular  wears.  It  includes 
the  discnargc  of  the  Seattle  water-supply  pipe  line. 


Monthly  di$chargf  of  Cfdar  River  near  RavensdaU^  Wash.,  for  1905-6. 


[Drainage  area,  170  square  miles.] 


l>ischarge  in  second-feet. 

Ron-ofl. 

Month. 

Maximum. 

5finimuin. 

Mean. 

acre-feet. 

Sec.-ft.  per 
aq.  mile. 

D^>ihin 

inebe*. 

1905. 

January 

1,010 

376 

623 

38.300 

3.66 

421 

Febnmrv 

1,010 

280 

535 

29,700 

3.15 

3.2S 

March 

1,070 

420 

742 

45,600 

436 

5l03 

April 

870 

485 

618 

36,800 

3.64 

405 

Uhv 

1,980 

406 

807 

49,600 

475 

&48 

J line 

1,190 

394 

G56 

38.000 

3.86 

431 

July 

472 

274 

336 

20,700 

1.96 

2.28 

August 

268 

180 

236 

14,500 

1.36 

1.60 

SeptcmlHT 

246 

195 

215 

12.800 

1.26 

1.41 

Octol)cr 

1,230 

180 

710 

43,700 

418 

482 

Noveml'cr 

9.S0 

290 

478 

28,400 

2.81 

114 

D<'cemtM>r 

1,070 

524 

728 

44.800 

428 

493 

The  veur 

1.980 

180 

557 

404,000 

3.28 

4456 

19(V,. 

January 

1,910 

565 

950 

58.400 

5 so 

6.44 

February 

1.410 

586 

976 

54,200 

&74 

5.98 

March 

878 

472 

610 

37.500 

a50 

414 

April 

814 

.586 

678 

40.300 

3.99 

445 

May 

<i82 

478 

538 

33,100 

3.16 

164 

472 

32  inn 

.3  18 

155 

July 

524 

246 

3.34 

20,600 

1.96 

i» 

August 

2.58 

210 

231 

14,200 

1.36 

Lsr 

Septeinl)cr 

•m 

205 

224 

13.300 

1.33 

L47 

C)clol>er 

1,470 

220 

688 

42.  .300 

405 

4.SV 

Novemlier 

10.800 

SIV 

1,870 

111,000 

11.00 

1127 

Dweinl»er 

2,290 

510 

1,010 

62,100 

595 

586 

The  year 

10,800 

20.5 

721 

519.000 

424 

57.30 

Notk.— Values  for  190&^  are  rated  us  good.  Discharge  includes  34  secoud*feot  diverted  by  the  Seattle 
water  supply  pipe  line. 
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MISCELLANEOUS  MEASUREMENTS. 

The  following  miscellaneous  measurements  were  made  in  Puget 
Sound  drainage  basin  during  1906: 

Baker  River  near  Baker,  Wash. — A measurement  was  made  Novem- 
ber 5,  1906,  at  the  highway  bridge  between  Baker  and  Concrete. 
*The  water  surface  was  24.25  feet  below  the  top  of  the  first  floor  beam 
from  the  left  downstream  pier.  The  stage  wa.s  about  3 feet  above 
low  water,  and  15  feet  below  high  water. 

Width,  150  feet;  area,  737  square  feet;  discharge,  3,180  second-feet. 

Creeks  near  Baker,  TVosA. — The  discharge  of  the  first  creek  below 
the  head-gate  of  the  Washington  Portland  Cement  Company’s  power 
flume  was  estimated  November  5,  1906,  as  8 second-feet.  This 
stream  is  a series  of  cascades.  The  discharge  of  the  .second  from  the 
he^-gate  was  estimated  as  6 second-feet. 

Carbon  River. — This  stream  rises  in  Mount  Rainier  and  flows  into 
Puyallup  River.  It  is  a glacial  stream  and  is  always  white  wfith  sus- 
pended matter.  A measurement  was  made  near  the  mouth  of 
Canada  Creek,  September  26,  1906,  which  was  not  low  water  for 
the  season. 

Width,  31  feet;  area,  54  square  feet;  discharge,  145  swond-feet . 

A measurement  was  made  September  27,  1906,  at  the  railroad 
bridge  at  Fairfax,  Wash.  The  water  surface  was  8.55  feet  below  the 
top  of  the  retaining  wall  forming  the  right  abutment  downstream 
side. 

Width,  54  feet;  area,  103  square  feet;  discharge,  455  second-feet. 

Canada  Creek. — This  stream  is  a tributary  of  Carbon  River.  A 
mea.surement  was  made  near  the  mouth  September  26,  1906.  The 
water  surface  was  3.52  feet  below  a nail  in  a small  cedar  near  the 
mouth. 

Width,  7 feet;  area,  3.2  square  feet;  discharge,  5.5  second-feet. 

Chenuis  Creek. — A measurement  was  made  near  the  junction  with 
Carbon  River,  September  27,  1906. 

Width,  14  fwt;  area,  14  wjuare  discharge,  15  second-fec!. 

NORTHERN  PACIFIC  OCE.VN  DRAINAGE. 

DKSCRIP'nON  OF  BASIN. 

The  streams  draining  the  western  slope  of  the  Coast  Range  in  Ore- 
gon are  comparatively  short,  but,  owing  to  the  heavy  precipitation 
on  their  catchment  basins,  carrj"  large  r[uantities  of  water.  The 
area  throughout  this  region  is  mountainous  and  heavily  timbered. 
A considerable  portion  of  the  timbered  area  has  been  burned  over. 
The  principal  streams  in  this  ba.sin  are  the  Siletz,  .\l.seya,  Suislaw, 
Smiths,  Umpqua,  Coquille,  Illinois,  and  Rogue  rivers. 
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f*lLKTZ  KIA'^EU  BASIX.  j 

SILETZ  RIVER  AT  8ILETZ,  OREO. 

This  station  was  established  November  25,  1905.  It  is  located  »i 
Siletz,  Oreg.,  about  1 mile  above  the  feny  on  the  Siletz  and  Toledo 
stage  road,  6 miles  below  the  mouth  of  Rock  Creek.  The  conditions 
at  this  station  and  the  bench  marks  are  described  in  Water-Supply' 
Paper  No.  177,  page  252. 


DMtarg*  meagurcnunU  of  Siletz  River  at  Siletz^  Oreg.,  tn  J906-€. 


Date. 

1 

Hydrogmphcr. 

1 1 

Width.  1 

' Area  of  1 
aacUon. 

' n>- 

1 

IdOS.  1 

1 

Feet. 

Feet,  i 

! 

Noveinlx*r2tK.. 

L.  It.  .Vilen. 

157  1 

394  1 

2.15 

l.w 

IflOf^  1 

Fehnian'  9 ' 

1„  R.AII™ 

156 

^ 356 

l.TT 

86 

March  29 

do ' 

157 

1 370 

2.03 

V«8 

Mav  JO ' 

do 

157 

303 

«1.3D 

m 

July  23 

do 

151 

1 231 

1.28 

18 

S**pteml*er  24... 

I.  K.  OakcH ' 

155 

' m 

1.68 

1 

ae 

M ro«»lble  bHckwHtor  ofloct  from  amall  dam  75  feet  below. 


Daily  yoge  height,  in  feet,  of  Siletz  Hirer  ai  Siletz,  Oreg.,  for  190C. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

Hay. 

June. 

July. 

Ang. 

Sept. 

Oct. 

Nov. 

I Dec. 

1 

4.5 

2.5 

ao 

2.3 

1.9 

1.0 

2.1 

1.15 

as5 

1.4 

2.0 

1 10 

2 

3.8 

2.4 

ao 

2.2 

1.85 

1.85 

ao 

1.1 

.85 

1.5 

2.0 

10 

3 

a3 

2.3 

2.7 

2.1 

1.8 

1.0 

1.85 

1.1 

.85 

1.8 

a2 

10 

4 

ao 

2.2 

Z9 

ao 

1. 75 

2.3 

L8 

1.1 

.85 

1.7 

ao 

2.7 

5 

2.9 

2.1 

2.9 

1.96 

1.7 

2.6 

1.75 

1.1 

.85 

1.6 

a4 

t» 

6 

2.6 

2.0 

2.9 

1.9 

1.65 

2.7 

1.65 

1.1 

.85 

1.6 

17 

A7 

7 

2.7 

1.9 

i7 

1.8 

1.6 

2.65 

1.6 

1.05 

.85 

1.5 

la  74 

4.2 

H 

2.9 

1.8 

2.6 

1.75 

1.6 

2.6 

1.56 

1.05 

.95 

1.5 

la  5 

iO 

9 

2.9 

1.8 

a5 

2.2 

1.55 

2.SS 

1.5 

1.05 

.95 

1.45 

7.1 

17 

10 

2.8 

1.7 

2.4 

2.0 

1. 55 

2.6 

1.5 

1.05 

.9 

i.6 

9.  1 

15 

u 

ao 

1.7 

as 

1.9 

1.5 

2.6 

1.45 

1.0 

2.0 

A3 

ai 

12 

ao 

1.6 

2.1 

1.85 

1.6 

Z7 

1.4 

1.0 

.95 

1.9 

7.0 

11 

13 

A6 

1.6 

2.1 

1.8 

1.5 

as5 

1.4 

1.0 

1.6 

1.85 

84 

ao 

14 

4.8 

1.5 

2.0 

1.75 

2.0 

ai 

1.4 

1.0 

ao 

1.85 

las 

1« 

16 

4.2 

1.5 

l.« 

1.7 

X4 

aos 

1.36 

1.0 

1.96 

a65 

1A6 

10 

16 

ao 

1.8 

1.8 

1 7 

2 tS 

4.1 

1 35 

LO 

1.5 

AO 

19 

40 

17 

58 

2.8 

1.8 

1.05 

2.4 

a55 

1.3 

.95 

1.35 

ao 

9.7 

17 

18 

56 

6.6 

1.8 

1.6 

2.8 

ai 

1.3 

.95 

1.25 

ao 

7.6 

15 

19 

4.8 

505 

1.8 

1.0 

2.2 

as 

1.3 

.95 

1.15 

ai 

55 

41 

20 

4.0 

7.0 

1.9 

1.55 

2.2 

2.0 

1.3 

.05 

1.15 

2.7 

4.4 

1L5 

21 

a5 

7.9 

2.1 

1.5 

2.8 

2.4 

1.35 

.95 

LI 

ae 

4.1 

11* 

22 

as 

59 

2.1 

1.5 

2.2 

2.25 

1.25 

.95 

1.1 

2.4 

a7 

7.0 

•23 

0.2 

5.8 

Z3 

1.5 

2.1 

2.1 

1.25 

.9 

1.4 

2.25 

as 

51 

•24 

8.1 

5 4 

2.4 

2.35 

2.0 

ao 

1.25 

.9 

1.6 

2.1 

32 

40 

•25 

57 

6.7 

2.3 

2.15 

2.05 

1.95 

L2 

.9 

1.6 

as 

ao 

18 

'26 

A4 

a4 

Z2 

12 

2.3 

1.9 

1.2 

.9 

1.6 

as 

17 

16 

‘27 

a7 

0.4 

2.2 

2.2 

2. 25 

1.8 

1.2 

.0 

1.5 

ao 

2.5 

145 

28 

a2 

4.7 

2.1 

2.2 

2.2 

1.8 

L2 

.9 

1.4 

17 

14 

115 

29 

2.9 

2.0 

2.1 

2.1 

2.2 

1.2 

.9 

1.4 

2.65 

13 

10 

30 

2.6 

2.1 

ao 

2.00 

2.4 

1. 15 

.9 

1.4 

24 

11 

10 

31 

2.3 

2.0 

1. 15 

.85 

2.2 

t9 
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Raiing  table  Jar  SileU  River  at  SileU.  Oreg.,fnr  1906. 


Gage  ^ 
height. 

Dis- 

charge 

1'  Gage  ! 
1 height.  1 

Dis- 

charge 

Gage 

bcl^it. 

Disw 
charge.  | 

Gage 
1 height. 

Dis- 

charge 

1 Gage  ' 
1 height. 

Dis- 

charge 

Feet.  ^ 

Sec.~H. 

)'  Feet. 

' Sec.-ft. 

Feet. 

See. -ft. 

Feet. 

Sec.-ft. 

feet.  1 

3.070 

Q.H5 

do 

0 1.40  1 

\ 2.00 

uw 

2.  GO 

1.790 

a.  40 

0.90 

1 150 

1.50 

500 

' 2. 10 

1.110 

2.70 

1.940 

.3.60 

3. 410 

1.00 

1 195 

I;  h60 

580 

; 2.20 

, 2.W  ' 

2,090 

3.80 

3.770 

1. 10 

245 

1.70 

«70 

' 2.30 

1 i.yo  1 

1 2.90 

2.280 

iOO  ' 

' 4,130 

1.20 

300 

1.30 

770 

ll  2.40 

2.50 

1 1,500 

3.00 

2.410 

I' 

1.30 

360 

: 1-90 

880 

1.G40  ^ 

3.20 

2,730 

Non. — The  above  table  Is  applicable  only  for  open-chaiinol  conditions.  It  U l^sed  on  5 dischaige 
measiiremeDts  made  during  1901M  and  is  well  defined  between  gage  heights  1.2  feet  and  2.2  feet. 

Monthly  dUchargt  of  SiUtz  River  at  Siletz,  Orrg.y/or  !906. 

, [Drainage  area.  220  square  miles.] 


Discharge  in  second-feet.  I 

Run-ofl. 

ToUl  In  : 
acre-feet.  . 

1 ' 

Month. 

Maximum. 

Minimum.  | 

! 

Mean. 

1 

Si^J.-ft-perj 
sq.  mile,  j 

Depth  In 
Inches. 

March 

3, 410 

770 

1,430  1 

1 87,900 

&50  1 

7.40 

April 

1,430 

500 

1 

53.500 

4.09  ' 

4.56 

May 

1,860 

500  1 

900 

' G0.900 

4.  SO 

5.19 

June 

4,310 

770 

1,700 

101.000 

7.73 

A62 

July 

1,110 

272 

467 

28.700 

2.12 

2.44 

.\uguat 

272 

130 

191 

U.700  1 

1 .868 

1.00 

September i 

1 990 

130 

:U5 

20.500 

' 1.57 

1.75 

October 

4.130 

42.5 

1,480 

91.000  , 

, 6.73 

7. 76 

NovemlKsr  1-7,... 

, 3,  .500 

990 

1.750 

24.300  ‘ 

1 7.95 

2.07 

4H0.000 

Note.— The  above  estimates  arc  provisional  and  8ubJ<>ot  to  m\1slon  when  more  <hita  are  available. 
Values  are  rated  as  follows:  April.  Mav.  and  July,  excellent;  March,  June,  and  August  to  November, 
good. 


UMPQUA  KIVEU  DUAIXA(iE  liASIX. 

UMPQrA  RIVER  AT  ELKTON,  OREO. 

This  station  was  established  October  IS,  1005,  by  J.  G.  Kelley,  ot 
Portland,  Oreg.,  by  whom  it  is  maintained  and  the  results  furnished 
to  the  Geological  Survey.  It  is  located  at  Smiths  Feriy%  4 miles 
above  Elkton. 

The  gage  is  100  feet  above  the  ferry,  on  the  left  bank.  It  is  an 
inclined  staff  fastened  to  bed  rock.  The  gage  datum  is  low  water. 

The  following  measurement  was  made  August  11,  1000: 

Width,  365  feet;  area,  1,560  sfiiiarc  feet;  gago  height,  0.07  f<K>l;  discharge,  1,340 
second-feet. 


Daily  gage  height,  in  fret,  of  Umpgna  River  near  Elkton,  dreg.,  for  1905-6. 

loon. 


Day. 

Oct. 

Nov. 

Dec.  ! 

Day. 

Oct. 

Nov. 

I>ec. 

Dav. 

Oct. 

Nov. 

Dec. 

1 

0.06 

0.00 

1.67 

23  . 

.08 

.62 

2.54 

t 

* * * 

13 

.00 

1..38 

24 

.OH 

.42 

2. 12 

1 

1.21 

.17 

.29 

1.42 

4. 

•2  M 1 

15 

.00 

1.12 

26 

. 17 

.25 

1. 75 

I....  

2 42  1 

.00 

1.05 

27 

.67 

.25 

6.00 

« 

2 67 

17 

.00 

.08 

28 

.71 

1.42 

5. 71 

7,... 

0 OA 

.00 

1.21 

29 

.58 

1.29 

4.46 

«...  

.75 

.00 

1,  42 

,30  ... 

..58 

1.88 

4.06 

f....  

31 

.38 

8.29 

10....  

.42 

1.62 

4.29 

u 

.66 

1.96 

22 

0.25 

1.21 

3.29 
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Daily  gage  height,  in  feet,  of  Cm/tejmi  Hiver  near  EtkUm.  Oreg.,/or  lHOA-6 — Continueii 


• lOOO. 


I)«y. 

Jttn. 

F.b. 

Mar. 

.\pr. 

May. 

June. 

July. 

Aug. 

Sept. 

Ocl. 

I Not. 

Dee 

1 

6.08 

.5.50 

7.  .50 

7.33 

3.58 

029 

1.75 

0.25 

0.00 

0.  00 

» 

0.00 

3 

6.  (ih 

5.00 

G.17 

6.58 

3.29 

5.46 

1.75 

.25 

.00 

oo 

.00 

1 

1-9 

3 

.138 

4.42 

(las 

5.  71 

3.12 

4.88 

1.67 

.17 

00 

00 

.00 

* 1-12 

4 

3.4(i 

4.  .50 

5.75 

5.29 

3.00 

4.88 

1.50 

.17 

.00 

.00 

1 .00 

1 L« 

5 

3.46 

4. 12 

5. 75 

5.29 

3.00 

4.83 

1.38 

.17 

.00 

.00 

.25 

! i.» 

6 

3.38 

3.79 

5.05 

4.62 

3.05 

4.58 

1.33 

.17 

.00 

.00 

.12 

7 

3.50 

3.54 

5.25 

4.33 

2.96 

4.79 

1.17 

.17 

.00 

.00 

1.50 

VC 

8 

3.50 

3.29 

5.25 

4. 17 

2.75 

4.88 

1.00 

.17 

.00 

.00 

3.75 

9 

4 29 

3.17 

S.2I 

4.  as 

2.75 

4.83 

1.00 

.17 

.00 

.00 

3.75 

kS 

10 

6.88 

.105 

4. 17 

2.58 

4.83 

.88 

.17 

00 

.00 

3.12 

11 

5. 62 

2. 96 

.5.00 

3.88 

2.75 

5.  .18 

.75 

.17 

.00 

.db 

2.25 

5.;} 

12 

5.29 

2.79 

5.00 

3.54 

2. 71 

4.  75 

.75 

.17 

.00 

.06 

2-21 

5.£ 

13 

9.88 

2.62 

5.00 

3.21 

2.58 

4..V) 

.75 

.17 

.00 

.12 

1.96  4.6 

14 

8.88 

2.  .50 

5.00 

3. 12 

2.  46 

4.08 

.75 

.08 

.2?J 

.08 

2.33 

15 

8.17 

2.62 

4.17 

3.00 

2.  .',4 

4.2-, 

.73 

.08 

1.17 

.12 

2.  92 

3.S4 

16 

13. 79 

3.08 

3.12 

3.00 

4. 12 

4.42 

.62 

.08 

l.OO 

.21 

6.33 

5.6 

17 

18.33 

3.25 

3.00 

3.00 

3.96 

4.50 

.54 

.06 

.75 

.29 

5.M 

18 

10.42 

3.07 

3.00 

2.96 

3.58 

3.96 

.50 

.00 

-.54 

1 21 

7. 17 

4.75 

19 

8.  46 

688 

3.00 

Z67 

3.38 

3.62 

..'iO 

.00 

.46 

1.12 

5.83 

4.6 

20 

6.79 

9.05 

3.00 

2.67 

3.08 

3.29 

.50 

,00 

.42 

1.00 

4.50 

6® 

21 

5.88 

15.38 

3.  .50 

2.75 

2.96 

3.00 

.46 

.09 

.33 

.67 

4.00 

ac 

22 

S.21 

13.08 

4.17 

2.88 

3.46 

2.92 

.42 

.00 

.25 

.38 

4.58 

5.6 

23 

5.05 

11.62 

4.50 

3.  OH 

4.46 

2.67 

.42 

.00 

.12 

.29 

4.58 

4.79 

24 

8.62 

11.33 

4.29 

3.08 

4.21 

2.42 

.33 

.00 

.08 

.00 

3.50 

46 

25 

8.29 

11.38 

4. 17 

3.08 

3.46 

2.25 

.25 

.00 

.17 

.00 

3.05 

5.21 

26 

7.  .18 

9.75 

4.29 

3. 17 

3. 75 

2.17 

.25 

.00 

.17 

.00 

2.67 

8.21 

27 

a62 

10.88 

4.46 

3.33 

3.88 

2.00 

.25 

.00 

.05 

.00 

2.29  1 

8.21 

28 

5.63 

8.62 

4.12 

3.75 

4.58 

2.00 

.25 

.00 

.00 

.00 

2.00 

&75 

29 

5.38 

3.96 

4.00 

13. 21 

2.00 

.25 

.00 

.00 

.00 

1.88 

5.33 

30 

4.54 

3.75 

3.88 

10.25 

1.96 

.25 

.00 

.00 

.00 

9.67 

479 

31 

A«2 

3.75 

H.50 

.25 

.00 

.m 

5 6 

1 

NORTH  FORK  OF  XTMINJUA  RIVER  NEAR  OAKCREEK,  OREO. 

This  station  was  established  September  6,  1905.  It  is  located  3 
miles  west  of  Oakcreek,  Oreg.,  IJ  miles  above  J.  R.  Dixon’s  fann- 
house,  about  10  miles  below  the  mouth  of  East  Fork  of  North  Fork 
of  Umpqua  River.  Tlie  conditions  at  the  station  and  the  bench 
marks  are  described  in  Water-Supply  Paper  No.  177,  page  251. 


Dueharge  meanurementt  of  North  Fork  of  Umpefua  Hirer  near  Oahreek,  Oreg.,  in  190S-€ 


1 Hytiroprapher. 

Width. 

Am  of 
section. 

Oace 

b^t. 

Dte- 

durgr. 

19a5. 

' 

Feet. 

Sg.fL 

TetL 

aecrft. 

September  0. . 

1,.  U.  Allen 

215 

457 

1.35 

. .tio 

222 

580 

2. 10 

1.4V 

Itfceml^er  27 . . 



279 

1,450 

5.S5 

7.1W 

1906. 

. 

JHnuar\'  31 . . . 

L.  K.  zMk-ii 

280 

1,480 

5.56 

7.3V 

M«rch  iO 

..  .do 

349 

847 

3.33 

2.7* 

May  1 

do 

208 

1,€B0 

406 

4.3« 

May  30 

..  .do 

284 

1,800 

474 

10.36 

July  H 

. .do 

213 

611 

3.33 

1r<B0 

Aupiet  10 

do 

190 

506 

1.73 

l.lV 

.Septenil)er  13. 

do 

1 

208 

604 

3.30 

1,60 
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Daily  gagt  height,  in  feet,  of  North  Fork  of  Umpqua  River  near  Oaktreek,  Oreg.,/or  1906. 


i»0  SURFACE  WATER  SUPPLY,  1906. 

Monthly  discharge  cf  Korth  Fork  of  Umpqua  Rixtr  utur  Ookcre^kf  (Jreq.^far 

(Dmliia^  area,  1,000  square  mUee.) 


Discharge  In  •PTond-feet.  \ Kun*<td. 


Month. 

Maximum. 

Minimum. 

Mean. 

acre-fMt. 

Sec--ftpcr 
sq.  mur. 

Drptbia 

I90r». 

1.U90 



800 

903 

44,700 

0.902 

0.S3I 

3.300 

920 

1,270 

78,100 

1.27 

1.4S 

3.230 

890 

1. 190 

70,800 

1.19 

i.a 

»,U30 

I.ttSO 

8.030 

186,000 

S.02 

3. 46 

3HO.OOO 





niOB. 

■».  MOO 

2.040 

2,930 

7,tj00 

4U7.000 

7.60 

ATfi 

iS. 100 
K.  190 

6,490 

4,570 

360.000 

6.49 

6.76 

2,  .500 
3,240 

281,000 

2,')$,000 

4.57 

Ar 

7.270 
13. -W 
7.270 

4.340 

5.000 
4,470 

1.000 

4.34 

4.84 

3.240 

307,000 

6.00 

A?6 

2.300 

256.000 

4.47 

4.99 

3,300 

1.240 

98.400 

1.60 

1.84 

1,200 

9H5 

1.090 

li7,000 

1.00 

L3i 

l.HOO 

08o 

1.130 

66.000 

1.12 

L.S 

3,ri00 

052 

l,2ti0 

77,500 

245.000 

338.000 

1.26 

L45 

NovomlM'r 

12.H00 

11,900 

snir* 

l.«50 

4,120 

5.500 

4. 12 
6.50 

4.9 

&M 

2»>.m00 

3.930 

2.880,000 

3.93 

53.U 

Notk.— Values  for  1905  and  1900  are  excellent. 


SOUTH  FORK  OF  UMPQUA  RIVER  NEAR  BROC'KWAY,  OREO. 

This  station  was  established  December  6,  1905,  by  L.  R.  Allen. 
It  is  located  just  below  Winston’s  highway  bridge,  3 miles  east  of 
Brockway,  Oreg.,  and  3 miles  below  the  mouth  of  Lookingglass 
Creek.  The  conditions  at  this  station  and  the  bench  marks  are 
described  in  Water-Supply  Paper  No.  177,  page  250. 


Ititcharge  vuamirementg  of  South  Fort  Umpqua  River  new  Brockway,  Oreg. , in  l905-i. 


Date. 

Hydrographer. 

Width. 

Art^  of 
section. 

Ga« 

bcignt. 

Dia- 

chaigr- 

1905. 

Feel. 

302 

Feet. 

4.16 

Sce.-fi- 

3.000 

1900. 

L.  R.  Allen 

303 

1,650 

1,440 

4.32 

3.490 

299 

3.60 

2.3B0 

295 

1,200 
3, 130 
2.920 

2.82 

1,500 

14.800 

May  29 

320 

8.77 

May  29 

318 

A40 

U.800 

283 

688 

.96 

442 

276 

481 

.22 

205 

Septembers... 

284 

642 

.78 

414 
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UMPQUA  RIVER  DRAINAGE  BASIN.  187 

Daily  gage  height,  in  feet,  of  South  Fork  of  Vmpgiia  River  near  Brockuay,  Oreg.,for  1906. 


Rating  table  for  South  Fork  of  Umpqua  River  near  Brorkway,  Orcg.,for  1905-6. 


Gage 

bel^t. 

Dis> 

, charge. 

Gage  1 
hel^t. 

Di»>  1 
charge. 

Gage 

hei^t.i 

Dis-  ' 
charge. 

' Gage 
1 height. 

1 

Dis-  Gitge 

charge.  Ij  height. 

Dis- 

charge. 

Feet. 

Sec.-fl. 

Feet.  1 

1 Sec.-^l.  ' 
M4  < 

Feet.  ' 

Sec.-//.  , 

1 Feet. 

Sec.-ft.  1 Feet. 

Sec.-ft. 

0.00 

\ m ' 

1.20 

2.  40  , 

1,210 

4 *20  I 

3,210  9 00 

16.6do 

0. 10 

1 182 

1.30 

585 

2.50  i 

■ 1,280  , 

4 40  1 

! 3.640  ! 10  00 

18.760 

0.20 

1 206 

1.  40 

627  ! 

2.60 

1,360 

4 60  1 

3,890  , 11.00 

21,980 

0 30 

232  1 

1.50 

670  i 

2.70  , 

1.440 

4 80 

4,260  12  on 

25.280 

0.40 

260 

l.GO 

715  1 

2 80  ! 

1.520 

5 00 

4 600  13  00 

28.000 

1 0 50 

290  I 

1 1.70 

765  ' 

2.90  , 

l,GtO 

5 20 

6.000  ,,  14  00 

32.000 

0.60 

321 

, 1.80 

820  , 

3.00 

1,700 

6 40 

6,600  1 15  00  ; 

35.400 

0.70 

364 

' 1.90 

8S0  1 

320  1 

1.900 

6.60 

6.9(i0  16  00  , 

38,900 

0.80 

389  1 

2.00 

940  ; 

3.40  ; 

2,110 

6 80 

; 6,440  ' 17  00 

42.400 

0.00 

426  1 

2. 10 

1,003  : 

3.60 

2,340 

6 00 

6,940  . 18  00  I 

46,000 

1.00 

466  1 

1 2 20 

1,070  1 

1 3.80 

2,610 

7.00 

9.610  M I 

12,530  'l 

MO 

504  I 

2.30  1 

1,140  { 

i 4 00  I 

2,900 

8.00 

: 1 

NoTE.^Tbe  abo\'o  table  Is  applicable  onlv  to  open>channel  conditions.  Tt  is  based  on  9 discharge 
ineasuremeots  made  during  190^  and  is  well  defined  below  gage  height  9 feet. 

8078— IRR  214—07 13 


Digitized  by  Google 


AfM  of 
wction. 


Hjr<lrograpber. 


Au^9t  3l> L.  R.  Allen 

Oclolier  17 do. . . . . 

December  26.  do 


1906. 

January  29 i L.  R.  Allen 

March  19 do 

A 

M , 

July  12 do 

Sepleinber  12...  I.  E.  Oakes 


a Referre<i  to  In  1905  report  as  *'Qold  Ray. 


Digitized  by  Google 


This  station  was  established  Auj^st  30,  1905.  It  is  located  »t 
Gold  Ray,  Oreg.,  IJ  miles  below  Tolo  post-office,  just  below  thcOen- 
dor  Water  and  Power  Company’s  dam  and  bridge,  and  a short  dis- 
tance below  the  mouth  of  Stewart  Creek.  The  conditions  at  this  st*- 
tion  and  the  bench  marks  are  described  in  Water-Supply  Paper  No. 
177,  page  249. 


Monthly  dUcharge  of  South  Fork  of  Vmpqua  River  near  Brockxcay,  Oreg.,  for  190^. 


[Drainage  area.  l.WO  square  miles.] 


Discharge  fn  second-feet.  j 

Ron-ol 

Maximum. 

Minimum. 

Mean. 

. 1 

1 acrMeet. 

1 1 

1 fiec.-ft  per 
1 sq.  mUe. 

Dr^s 

7,190 

4m' 

1 i 

1.460  1 

' 76.300 

a£3 

1 ' 

46.  «0  I 

1,700 

6,760 

416.000 

X7I 

4» 

21.000 

1,260 

6. 120 

340.000 

8.40 

iU 

, 7,.'iK)  ' 

1.610 

3.160 

194.000 

L76 

t« 

' 6. 090 

1,320 

2,340 

139.000 

1.30 

16 

15.900  > 

1,000 

2.460 

152,000 

L38 

L» 

4.650  > 

792  ; 

2.020 

120,000 

1.12 

LS 

740 

260 

434 

26.700 

Z41 

.3 

2fi0 

m i 

200  1 

12.300 

.111 

.0 

' 426 

171  1 

250 

14,900 

.139 

.H 

194 

272 

16.700 

.151 

X 

S.2»  1 

232 

1.470  1 

1 87.500 

.817 

M 

8..1H0 

524 

3,010 

185.000 

1.67 

Ltf 

1S8 


SURFACE  WATER  SUPPLY,  1906. 


ROGUE  RIVER  NEAR  TOLO,  OREO.® 


Discharge  meamrrmmlt  of  Rogue  River  near  Tolo,  Oreg.,  tn  1905-6. 


KKU. 

Deecrnlior  6-31 


1906. 

January 

Fpbmarr 

Marrh 

April 

May 

Juno 

July 

.\U^l!«t 

8eptornU»r 

CH'totK»r 

Novonitier 

Decomlior 


The  y*-ar 


Note.— Values  for  1906  and  1906  are  rated  as  excellent. 


IliLINOIS  RimR  DRAINAGi:  BASIN. 


Month. 


SliSyS  5I5j3~  £®*;^P 


ILLINOIS  BIVER  DRAINAGE  BASIN 
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Daily  gage  height,  in  feet,  of  Hogve  River  near  Tolo,  Oreg.,for  1906. 


Jan. 

Feb. 

Uar. 

Apr. 

May. 

JuiH*. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1.5 

i65 

16 

ai 

IS 

21 

i.fi 

1.05 

1.1 

1.2 

1.45 

1..T8 

2.0 

116 

3.7 

12 

a7 

26 

1.6 

1.05 

1.1 

1.2 

1.6 

1.4 

2 55 

29 

15 

ai 

16 

Z6 

1.5 

1.05 

1.1 

1.3 

1.4 

1.48 

2.4 

285 

13 

12 

16 

2.5 

1.5 

1.1 

1.1 

1.55 

1.4 

1.45 

2.  .35 

2 75 

13 

13 

14 

2 6 

1.3 

1.1 

1.1 

1.7 

1.4 

1.4 

2.3 

2 75 

14 

a2 

13 

2 5 

1.3 

1.1 

1.1 

1.75 

1..W 

1.4 

2 25 

29 

14 

a2 

13 

2 4 

1.3 

1.1 

1.1 

2.0 

1.7 

1.5 

22 

295 

13 

11 

12 

24 

1.3 

1. 1 

1.1 

1.95 

2.75 

1.7 

2 IK 

10 

14 

12 

17 

24 

1.2 

1.1 

1.1 

1.8 

2.15 

2.05 

2.1 

10 

12 

14 

15 

2.3 

1.3 

1.1 

1.1 

1.65 

2.1 

1.9 

21 

A1 

10 

13 

13 

Z4 

1.2 

LJ 

1.1 

1.35 

2.05 

2.25 

205 

1 15 

10 

11 

13 

Z3 

1.2 

1.1 

1.1 

1.3 

2. 1 

3.2 

zo 

10 

29 

20 

a2 

22 

1.25 

1.2 

1.1 

1.35 

2.2 

2.78 

1.9.5 

10 

10 

10 

11 

2.2 

1.3 

1.4 

l.l 

1.4 

2.0 

2.05 

2.3 

2.8 

29 

12 

Z9 

Z3 

1.2 

1.5 

1.2 

1.45 

2.2 

11.4 

225 

2 7 

11 

29 

10 

Z3 

1.25 

1.45 

1.35 

Z1 

%7 

4.4 

2 25 

2.6 

29 

10 

29 

2 2 

1.2 

1.25 

1.6 

2.15 

2.2.5 

4.0 

Z82 

zs 

29 

28 

28 

2 2 

1.2 

1.2 

1.5 

2.0^ 

2. 15 

3.5 

4.5 

Z4 

10 

Z7 

28 

2.1 

1.2 

1.2 

1.35 

1.7 

2.2 

2.8 

4.4 

ZS 

12 

2 75 

21 

1.2 

1.2 

1.2 

1.5 

2.45 

2.4 

4.7 

2 8 

14 

Z7 

27 

Z2 

1.2 

1.2 

1.2 

1.66 

3.4 

2.25 

4.5 

1 1 

10 

26 

2 t 

1.2 

1. 15 

1.2 

1.7 

Z'2 

3.76 

4.4 

28 

15 

29 

25 

20 

1.2 

1.1 

1.2 

1.65 

Z25 

3.85 

4.0 

27 

13 

27 

24 

2 0 

1.2 

i.i 

1.25 

1.4 

Z4 

3.7 

3.7 

10 

14 

Z6 

2 3 

2 0 

1.2 

i.i 

1.3 

1.4 

as 

.125 

3.8 

15 

ao 

Z7 

235 

1.9 

1.2 

I.I 

1.36 

1.35 

4.75 

295 

4.fi 

1 1 

12 

24 

1.9 

1.2 

1.1 

1.3 

1.4 

a4 

2 75 

19 

10 

as 

18 

23 

1.7 

1.2 

1.1 

1.2 

1.35 

Z96 

255 

2 8 

12 

4.7 

2 3 

1.8 

1.2 

1.1 

1.2 

1.35 

2.95 

2.5 



29 

1 1 

4.4 

2 2 

1.7 

1.05 

1.1 

1.2 

1.35 

a 16 

27 

& 1 

19 

1.1 

1.2 

2.9 



Rating  table  for  Rogue  River  near  Tolo,  Oreg.,for  1905-6. 


Gage 

height 

Dt»-  ! 
charge. 

(ntge  1 Di»>  I*  Ottgc 
height.^  charge,  hei^t. 

Dili-  i 
charge. 

Oage 

height 

Dis- 

charge. 

Gage  ’ Dis> 
height.;  charge. 

Feel. 

3ec.-ft.  ' 

Fret.  1 Sec.^ft.  i Ffet. 

Sec.-ft. 

Feet. 

Set.-(t. 

Feet.  1 See.-ft. 

1.00 

1,200 

2-00  2,1«10  ; 3.00 

3,8:i0  , 

4.00 

6,000 

6.00  j 11,320 

1.10 

1.270 

ZIO  1 2,300  3.10 

4,030  1 

4 20 

6.480 

6.20  ' 11.900 

1.20 

1.340 

2.20  ; 2,450  ||  3.20 

4.230  1 

4.40 

6,980 

6 40  1 12,480 

1 30 

1,420 

2.30  2.600  i 3.30 

4,440 

4.50 

7,490 

6.50  . 13,0tj0 

1.40 

1,500 

Z40  1 Z7G0  a 40 

4.550  : 

4.80 

8.010 

6.80  13,660 

1.50 

1.500 

2.50  2.9.10  3.50 

4.  M70 

6.00 

8.540 

7.00  1 14.260 

L60 

1.600 

z no  ! 3, 100  3.  n 

5.090  1 

5 20 

9.0ft) 

8 (JO  ! 17.280 

1.70 

1,800 

2 70  3,280  ' 3 70 

5,310  ; 

5 10 

9,620 

9.00  20.  .500 

1.80 

1.910 

ZSO  ' 3.4l«  3 SO 

5,540  I 

5 60 

10,180 

10.00  i 23.H.V) 

1.90 

2,030 

2 90  3,640  ||  3.90 

6,770 

5.  HO 

10,740 

11.00  ! 27,^ 

Not*.— The  above  table  is  applicable  only  for  openH;hannel  conditions.  It  is  based  on  8 discharge 
nteaanzPniePts  made  daring  180^  and  is  fairly  well  defined  below  gage  height  4 feet. 
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190  SURFACE  WATER  SUPPLY,  1906. 

Monthh/  discharge  of  Rogue  River  near  Tolo,  Oreg.,for  190S-1906. 


[Drainage  area,  2,030  square  miles.] 


IH.scbiifgp  in  second-ft'et. 

Tolaii  in 

{ 

Ruo-off.  . 

.Month.  j 

Maximum.  i 

Minimum,  j 

j ’ 

I Sac.-ft.  per 
sq.  mtlaf. 

' Is 

inc-be*. 

19a!;. 

9ci>tt<iid>i’r 

Octol>cr 1 

Novemlicr 

Doocral>er 

u-go 
1 i.ouo 

1,590 
j 1,930 

1,240 

1.3U0 

1.320 

1 1.300  i 

[ 1.-390 

i 1.370; 

1.490' 

77,400 

8a,;)00 

81,  .y«)  1 

01,rXM) 

1 

0.544 

,«rg 

.m 

ITS 

.m 

.V 

1 'IV 

! 

i 

1 ! 

aifi,000  ' 

1906.  1 

Jamuiry i 

Kcbniiiry ! 

Muivh 

April. 

May 1 

June 

July 

Augunt ' 

SrpU’inix’r 

October 

Novemlier 

December 

1 ■ ' : 

1 27,800  ' 

' r.T.'iO 

h.sin 
7,000 
7,750 
5.  MU 
3,10U 
I.»W) 

um 

I.'W) 

2.3«) 

7.8W) 

' 1.4M) 

2.0U0 
2. 760 
3,040 
3,  KM) 
2,450 
1,800 
1,230 
1,230 
1,270 
1.340 
1..W0 

! 1 

, 4.00(1  ' 

1 

3,K40 
4,370 
4.220  ' 
3,840 
2,440 

i,m 

; 1.310  ! 

1 1,.340  ‘ 

I I, 080  i 

' 2.K20  : 

24<KOOO 

224.000 

235.000 

200. 000 
259.  (KM)  ; 
228,000  ] 
U«0,000  ' 

85.  .TOO  1 
78.000  1 

m 1 
100,000 
173,000  1 

' 1.95  1 

X(M)  I 

1 1.90  1 

1 116  1 

2.m  1 

1 LOO  J 

1.31  ! 

.tvSS 
. r)4S  , 
.553  1 

1 

1.40  1 

i» 

xm 

x» 

i« 

24! 

IB 

vm 

.« 

M 

1 .n 

1 M 

1 vm 

The  yea  r 

27. 8110  1 

1,230 

' 2,040  : 

' i 

1 2. 130. 000  1 

i i 

1.4f. 

»» 

Note.— Discharges  have  been  interpolated  for  days  when  gage  was  not  read.  Values  for  19Q5-19DA 
are  rated  good. 


KOOUE  RIVER  NEAR  OALICE,  OREO. 

This  station  was  established  May  29,  1906.  It  is  located  at  the 
ferry  on  the  Mertin-Galice  road  in  sec.,  9,  T.  35  S.,  R.  7 W.  The  gage 
is  an  inclined  staff  on  the  left  bank. 

Gage  heights,  discharge  measurements,  and  monthly  discharges 
have  been  furnished  by  Charles  Gilman  Hyde,  University  of  Cali- 
fornia, Berkeley,  Cal. 


Discharge  measurements  of  Rogue  River  near  Galice,  Oreg.,  in  1906. 


1 

Date. 

Uydrogrspher. 

Oage 

height. 

Di»- 

cbsipi- 

Feet. 

6.5 

4.5 

See.^t. 

4.170 

1,400 

Digiiized  by  Google 


NEHALEM  RIVER  DRAINAGE  BASIN 
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Dcnly  gage  height  of  Rogue  River  at  Galiee,  Oregon,  for  1906. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

7.5 

5.6 

4.5 

4.35 

4.  4 

4.35 

16 

> 

7.4 

5.5 

4.5 

4.35 

4.4 

4.4 

16 

3 

7.3 

5.5 

4.5 

4.35 

4.  4 

4.5 

4.  5 

7.6 

5.  4 

4.35 

4.4 

4.6 

15 

7.4 

5.4 

4.5 

4.35 

4.4 

4.85 

16 

G 

7.1 

5.3 

4.5 

4.35 

4.  as 

4.75 

5.3 

7.2 

5.3 

4.5 

4.3 

4.  .35 

4.65 

5.  8 

H 

7.1 

5.2 

4.5 

4.25 

4.  .35 

5.8 

6.3 



7.7 

5. 15 

4.5 

4.  4 

4.3 

5.0 

6. 1 

0 

7.5 

5.05 

4.4 

4.5 

4.35 

4.8 

6.0 

1 

7.3 

5.0 

4.4 

4.4 

4.a5 

4.8 

5.8 

.2  



7.5 

5.0 

4.  4 

4.35 

4.35 

4.8 

5.6 

13 

7.2 

4.9 

4.4 

4.5 

4.35 

4.  75 

5.6 

14 

7.0 

4.9 

4.  4 

4.7 

4.35 

4.75 

5.4 

lA 

6.8 

4.9 

4.4 

4.6 

4.  4 

5.0 

5 8 

16  

7.2 

4.9 

4.  4 

4.5 

4.  4 

5.85 

6.8 

17 

6,9 

4.8 

4.  4 

4.5 

4.5 

5.85 

6 2 

18 

6.7 

4.8 

4.4 

4.5 

4.5 

5.8 

5.7 

W 

6.5 

4.8 

4.4 

4.4 

4.5 

5.5 

5.5 

20 

6.4 

4.7 

4.4 

4.  4 

4.5 

5.0 

5.7 

■>|  

6.3 

4.7 

4.4 

4.5 

4.5 

5.0 

22 

6 2 

4.7 

4.4 

4.5 

4.5 

5.2 

5.7 

23 

6. 1 

4.7 

4.  4 

4.  4 

4.45 

5.0 

5.6 

24 

6. 1 

4.7 

4.  4 

4.4 

4.  45 

5.0 

5.6 

25 

6.0 

4.6 

4.4 

4.4 

4.45 

4.9 

6.7 

26 

5.9 

4.6 

4.4 

4.4 

4.4 

4.9 

9.8 

27 

5.9 

4.6 

4.4 

4.4 

4.  4 

4.8 

8.1 

28 

5.8 

4.5 

4.4 

4 4 

t.4 

4.7 

7.0 

29 

9.0 

5.7 

4.5 

4.4 

4 3 

4 35 

4.7 

6.8 

30 

8.6 

5.6 

4.5 

4.  4 

4 3 

4.35 

4.6 

7.5 

.31 

8.5 

4.5 

4.  4 

4.35 

7 0 



Monihhj  (lif  charge  of  Rogue  River  near  Galiee,  Oreg.,  in  1906. 


Month. 

Discharge  In  second-fect. 

Total  In 
acre-feet. 

Maximum  ' 

Minimum,  j 

1 Mean, 

0. 250 
2,700 
1.400 

1. tiOO 
1.400 
3.125 
O.O.'iO 

2,700 

1.400  1 
1..V.0  ! 
1,225 

\,:m 

1,300 

1.400 

4,700 
1 i,m 
i,.3no 
l,3i0 

1.330 
1,8.30 

3.330 

280.000 

111,000 

83,ri00 

80.300 

83,000 

110,000 

20I..000 

July 

.\ugust 

October 

November ... 

December 

The  period 

954,000 

1 

r"_"_ 

JfEIIAT^KM  niVEU  DKAIXAG?!  IJASIN. 

NEHADEM  river  at  FISmiAWK,  OREG. 

This  station  is  located  at  Fishhawk  post-oflice,  below  the  mouth  of 
I'ishhawk  Creek.  The  bed  of  the  stream  is  of  clean  sand,  lialile  to 
shift.  Measurements  are  made  from  a cable  and  car.  The  gage  rod 
IS  a 2 by  8 inch  timber  in  four  sections.  The  bench  mark  is  the  top 
of  three  spikes  driven  in  the  upper  side  of  a cedar  stump  about  50 
feet  above  the  cable  on  the  left  bank;  elevation,  2.3.69  feet  above  the 
datum  of  the  gage.  Xo  gage  heights  were  observed  during  1906. 
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SURFACE  WATER  SUPPLY,  1906. 


IHicharge  nuasurantrUs  of  Nehtdfm  River  al  Pithhawk.  Oreg.,  in  1906. 


Dale. 

Mydrograpber.  ! 

WMth  ' AreaoJ  1 Gaee  Do- 

” wctioiL  ctvp 

April  18  . .. 

L.  R.  Allen 

1 ' ' 

! Feet  Sq.fl.  t Fe^.  Set.-f- 
50  316  1 L(C  > 

50  203  1 .03 

59  2W  ’ .52  , *-• 

j S5  1?9  .24  K 

May  21 

MISCELLANEOUS  MEASURE.MENTS. 

Tlie  following  miscellaneous  measurements  were  made  in  Norti 
Pacific  Ocean  drainage  in  1906: 

.Vi^ccilan^ous  measurements  in  Xorth  Paeijic  Oeean  dratnoi/e  in  1906. 


August  S. 
August  8. 
Augufit  5. 
Au^st  0. 

August  7. 
August  5. 
August  6. 
August  13 

August  7. 


Stream. 

I-ocality. 

Width. 

Area  of 
section. 

DW' 

dur? 

Fett. 

Sec^4t. 

t 

41 

88 

liO 

Big  BiitU^  Creek 

Sec.  U,  T.  34S.,  R.  1 K 

102 

291 

IM 

CoDdor  Water  and  Power 
Co.’s  canal. 

Prospect,  200  feet  t>olow  dam . 

14 

36 

74 

9^..  .31.  T.  .33  S..  R.  1 W 

X 

11 

36 

42 

289 

Siualaw  River 

Trail  Creek 

Beiow  WalUm  C'reek,  sec.  16, 
T.  18  8.,  R.  8 W. 

107 

127 

m 

0 
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A.  Pagt‘. 

Vck.no wledgmenU lC-17 

.Vcre-foot,  definition  o( 1 

\ltMU3y,  Opc^g. 

WillametU'  Ulverat: 

description 154i 

difchaige 

discharge,  monthly 1^ 

gage  heights 1^ 

rating  tables irtT-lJis 

Allen,  L.  R.,  work  of 1 

Allen  ditch  at — 

£cho,  Oreg.: 

discharge 

Antelope  Creek  at— 

Eagle  Point,  Oreg.: 

discharge 192 

Applegate  Creek  at— 

Ruch,  Oreg.: 

discharge 192 

Arlington,  Oreg. 

Willow  Creek  near: 

description 154 

discharge 154 

discharge,  monthly 155 

gage  heigh  ts 155 

rating  table 155 

Asotin  Creek  near — 

Asotin,  Wash. 

description ilfi 

discharge 118. 121 

discharge,  monthly Ufi 

gage  heights 115 

rating  table  119 

Atanum,  Wash. 

Shaw  ditch  near: 

discharge IQ 

Stair  ditch  near: 

discharge IQ 

Atanum  Creek  near- 
Tampico,  Wash.: 

discharge 05 

B. 

Baker,  Wash, 
creeks  near: 

discharge 151 

Baker  River  near- 
Baker,  Wash.: 

discharge 151 

Barton,  Oreg. 

Clackamas  River  near: 

description 124 

discharge 114 

discharge,  monthly 115 


Barton,  Ort^.— Continued.  Page. 

Clackamas  River  near - Continued. 

gagi' h4«ights 174-175 

rating  table 175 

Bear  Creek  near- 
Wallowa,  Oreg.: 

discharge 121 

Beitle  ditch  near— 

Ilermiston,  Oreg. 

di.<)charge 155 


Bend,  Oreg. 

Contra!  Oregon  canal  near: 

description 

discharge 

discharge,  monthly 

gagi'  heights 

rating  table 

I>eschnte8  River  near: 

description 

discharge 

I>eschules  Irrigation  & Power  Com- 
pany’s flume  at'. 

discharge 

IMIot  Butte  canal  near: 

description 

discharge 

discharge,  monthly 

gage  heights 

rating  table 

Swaltey  canal  at: 

discharge 

Tumalo  Creek  near: 

fle.scriptlon h 

discharge 

gap*  heights  

Ujg  Butte  Creek  In— 

T.  34  S..  R.  1 E.: 

discharge 

Big  lx»st  River  near— 

Chilly,  Idaho: 

description 

discharge 

discharge,  monthly 

gage  hoists 

rating  tabic 

Mockay.  Idaho: 

description 

discharge 

discharge,  monthly 

gag<*  heights 

rating  table 

Big  Wood  River  near— 

Shoshone.  Idaho: 


de.scription 

discharge SS 
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Big  Wood  River  near— Continued.  Page. 

Shoahone,  Idaho— Continued. 

discharge,  monthly 8£ 

gage  heights 

rating  tahio 

Diggs,  Oreg, 

Deachutes  River  near: 

deacriptioo 141-142 

discharge 

discharge,  monthly 142 

gage  heights U2 

rating  table Ii2 

Blackfoot  River  near  - 
Preslo,  Idaho; 

deacription Jll 

discharge H 

discharge,  monthly 

gage  heights hi 

rating  table m 

Boise  River,  seepage  investigations  on *J4-9T 

Boise  River  near- 
Boise.  Idaho; 

discharge 12^ 

Highland.  Idaho; 

description 23 

discharge SH 

discharge,  monthly 2i 

gage  height  5 23 

rating  table 2i 

Bolster,  U.  II.,  work  of 1 

Boulder  Creek  near— 

Hetroit,  Ong.; 

discharg*' ll!i 

Breltcnbiish  Crt»ek,  mouth  of— 

Santiam  River  near: 

discharge 177-17S 

Breitenbiish  Cns>k  near- 
Detroit,  Oreg.: 

discharge 116 

Brockway,  Oreg. 

Umpqua  River,  South  Fork,  near; 

de.scriptlon 

discharge.... J246 

discharge,  monthly llSi 

gage  heights ISI 

rating  tabic ISZ 

Bniwriell  canal  at— 

Hcnnislon,  Oreg.; 

discharge 131 

BulTulo  Riverncjir-- 
Elk.  Wyo.: 

description hi 

disi'harge JSi 

gage  heights S3 

Bulluio  River.  North  Fork,  at  — 

mo.st  northerly  meadows,  Wyoming 

discharge L£Z 

Bull  canal  at— 

Kilensburg,  Wash.; 

discharge IQ 

Bull  Run  ('r»‘ok  near— 

Portland,  Ori'g.; 

discharge 12 

Buily  Creek  at  and  uiiove— 

Vale,  Ong.: 

description 103- 105 

discharge 1U3. 105 


Bully  Creek  at  and  abora— Contioaed.  PifL 
Vale,  Oreg.— Continue*!. 

discharge,  monthly 

gage  heights 

rating  tables Wi 

Bumping  River  near- 
Nile,  Wash.; 

description # 

discharge • 

di.scharge,  monthly R 

gage  heights » 

rating  table fi 

Burnt  River  near- 
Huntington,  Oreg.: 

discharge 12 


C. 

('abln  Creek  near- 
Easton,  Wash.: 


discharge 

Cable  station,  figures  showing 11.44 

Calapooia  Creek  in— 

T.  liS^  R.aW.; 

discharge 12 

Canada  Creek  mouth.  Wash. 

Carl>on  River  near: 

discharge IW 

Canada  Creek  ne.ar— 
mouth: 

dischargi* 1^ 

^ Canyon  Creek  at  — 

Canyon  City,  Oreg.: 

I discharge 137 

j Carlxm  River  at  and  near— 
j Canada  Creek  mouth.  Wash.: 

1 discharge W 

, Fairfax.  Wash.: 

• dischargi.* 1^ 


Cascade  canal  near- 
Thorp,  Wash.: 

discharge 

J ('asbmere.  Wash. 

Wenache  River  at: 

I description 

j dischargi* 

\ dischargi>,  monthly 

gage  heights 

' rating  table 

j Catherine  Creek  at  — 

Union,  Ong.: 


description 

J discharge 

gag«‘ heights Ill 

I Cedar  Cnx*k  near— 

Mackay.  Idaho: 

discharge 

I Cellar  River  near— 

Ravensdale.  Wash.: 

j description 1*^ 

discharge l2 

* discharge,  monthly 

gag<-'  heights 17^1!® 

^ rating  table 1* 

Central  Ortgon  canal  near— 

Bend,  Ong.: 

description 

I dlscbargi^ 1^ 


I 
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CentraJ  Oregon  cshaI  near— Continued. 

j Columbia  River  near— 

Pag". 

Bend.  Oreg. -Continued. 

Pasco,  Wash.: 

discharge,  monthly 

...  lii 

description 

IS 

...  life 

19 

rating  table 

...  life 

Columbia  River  basin; 

Chelan  River  at— 

description 

17MS 

Chelan.  Wash.; 

miscellaneous  measurements 

19 

description 

...  .y7-3fi 

Columiiia  Southern  canal  near— 

discharge 

3h 

Laidiaw,  Orog.: 

discharge,  monthly 

39 

description 

131 

gage  heights 

...  M 

discharge 

Ifel 

rating  table 

...  a& 

discharge,  monthly 

132 

Chelan  River  basin: 

gage  heights 

131 

description 

32 

rating  table 

lfe2 

Chenuis  Creek  near— 

Computation,  methods  of 

i.^-ia 

Carbon  River,  Wash.; 

Con<lor  Water  and  Power  Co.’s  canal  at  — 

discharge 

...  m 

J*rospect.  Oreg.:  • 

Chilly,  Idaho. 

discharge 

192 

Big  bost  River  near: 

Cooperation,  acknowledgment  of 

KW17 

description 

...  SI 

Cousc  C-rcek  near— 

discha^ 

...  c 

Milton,  Or^.: 

discharge,  monthlv 

8& 

discharge 

12Q 

gago  heights 

...  SL 

Cnwlcbe  canal  at  and  near— 

rating  table 

...  SI 

Cowiche,  Wash.: 

Clackamas  River  near— 

discharge 

IQ 

Barton.  Oieg.: 

Cowiche  Creek  near— 

description 

...  Hi 

Cowiche,  Wash.: 

discharge' 

...  U1 

discharge 

GQ 

discharge,  monthlv 

...  IE 

Craiitrre  Creek  near- 

gage  heights 

. 174-17.S 

Thomas,  On^.: 

rating  table 

...  m 

discharge 

llfi 

('lark  Fork  at  and  near— 

Crescent  (’reek  at— 

Omntsdale,  Mont.: 

Cre.scent  Lake  outlet: 

description 

..  29 

discharge 

IM 

discharge 

..  20 

Crow  Creek  near— 

discharge,  monthly 

21 

Ronan,  M.')nt.: 

gage  heights 

21 

description 

rating  table 

..  21 

dlschaige 

26 

Missoula.  Mont.: 

discharge,  monthlv 

21 

description 

•» 

gage  heights 

2fe 

discharge 

•a 

rating  table 

23 

dischaige,  monthly 

a 

Cupper.  P.  A.,  work  of 

1 

gage  heights 

22 

Current  meters,  clasae.s  of 

10 

rating  table 

23 

methods  of  using 

10-11 

Clark  Fork  basin: 

plate  showing 

m 

description 

2Q 

Curves  (discharge,  area,  and  velocity^  flg- 

Clealmn,  Wash. 

1 

ure  showing 

li 

Yakima  River  at: 

i 

description 

13  1 

discharge 

..  13  ' 

D. 

discharge,  monthly 

ii 

gage  heights 

.. 

Dalles.  See  The  Dalles. 

rating  table 

..  43  1 

Definitions  of  terms  used 

3.^ 

Clealum  Lake.  Wash. 

Dell.  Oreg. 

Cleaitim  River  near: 

Willow  Creek  near: 

discharge 

life 

description 

106 

Clealum  River  near— 

discharge 

lai 

Clealum  Lake,  Wash.: 

discharge,  monthlv 

IQI 

discharge 

gage  heights 

IQI 

Roslyu,  Wash.; 

rating  lal>le 

m 

de.scriptlon 

Deschutes  Irrigation  and  Power  Company’s 

discharge 

flume  near— 

discharge,  monthly 

Rend,  Oreg.: 

gage  heights 

discharge 

IM 

rating  table 

Deschutes  River  at  and  near— 

Columbia  Falls,  Mont. 

Bend.  Oreg.: 

Flathead  River  at; 

description 

111 

discharge 

..  m 

discharge 

lil 
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Deacbutr«  R[ver  at  And  n<«r--Cont’d.  Pa^e. 
Higgs. 

description 141-142 

discharge 142 

dischargi'.monthly 

gage  heights 142 

rating  t aids 142 

l^va.  Oreg.: 

description Iffi 

discharge 1^ 

diai'hargep  monthly 1^ 

gage  heights 13S-139 

rating  tabic 131* 

Muro.  Ort‘g.: 

discharge lii 

Warm  Springs  Kerry: 

liischatge 

West’s  (H.  F.)  ranch; 

description 

discharge UD 

dischargi*.  monthly ill 

gage  heights 14C 

rating  table 14D 

Peschutes  KIver  basin: 

description 

Deschutes  KIver,  F'ast  Fork  at— 

Odell,  Oreg.: 

description 143 

discharge 143 

discharge,  monthly 141 

gage  iji  tglits 143 

rating  table 143 

Deschutes  Kiver,  West  Fork,  near— 

Lava.  On.*g.: 

description 114 

discharge 114 

discharge,  monthly 113 

gage  lieigiits 144-14S 

rating  tables 113 

Desolation  ('reek  near — , 

Hoslyii,  Wash.: 

discharge IW 

Dcdrolt,  Oreg. 

Hcuilder  ('reek  near: 

disc’liargc lid 

Bndtenbush  (‘reek  near; 

disc'liarge llli 

Discharge*,  measurement  and  computation 

of 

Drainagi*  iaisins,  list  of 2=3 

Dry  Cre<*k  near- 
Milton.  Oreg.; 

dischan^ 12h 


K. 

Kagle  Point,  Oreg. 

Antelope  ('reek  at; 

discharge 11!2 

Little  Butte  ('reek  at: 

discharge JiC 

Kaslcm,  Wash. 

('abin  ('reck  near: 

discharge Ijti 

Kacliess  Lake  near: 

dcsc-ription 33 

gage  heights 33  ! 


Easton,  Waah.— Continoad.  Fagi. 

Kachess  River  nei^: 

description SS 

discharge S 

discharge,  monthly H 

gage  heights 34 

rating  talde — 31 

Silver  ('reek  near; 

clischarge 

Yakima  Ri%*er  near: 

disc'harge €6 

Echo.  Oreg. 

.Mien  ditch  at: 

discharge 133 

Hinkle  ditch  at: 

disdrarge 133 

Lisle  (('harles)  ditch  at: 

discharge l£. 

Maxwell  ditch  at: 

discharge 134 

Mill  canal  at; 

discharge 1£ 

Pioneer  ditch  at: 

discharge 133 

M'ilson  A Co.’s  ditch  at: 

description 133 

EightmUe  Crrek  at— 

The  DaUes,  Oreg.: 

discharge W 

Elgin,  Oreg. 

M’allowa  River  near: 

description 

discharge Ui 

discharge,  monthly HI 

gage  heights IIT 

rating  table ill 

Elk,  Wyo. 

Buffalo  River  near: 

description 

discharge ^ 

gage  heights S3 

Elk  Creek  in— 

T.  33  8.,  R.  1 W.: 

di.scharge ISC 

Elkton,  Oreg. 

l^mpqua  River  at: 

description IS3 

discharge 183 

gage  heights i® 

rating  table IH 

Ellensburg,  Wash. 

Bull  canal  at: 

discharge ^ 

Olsen  canal  at: 

discharge 70 

Town  canal  near; 

discharge 70 

Equivalents,  table  of 


F. 

Fairfax,  Wash. 

Carbon  River  at: 

discharge 

' Fall  River  at— 

Fremont,  Idaho: 

description *0 

discharge *0 
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Fall  River  at — Continued.  Page. 

Fremont,  Idaho  • Continued. 

dijcharge,  monthly 71 

ga^beighU 17 

rating  table II 

Farmers  ditch  at— 

Tampico,  Wash.: 

discharge 70 

Fishhawk.  Oreg. 

Nelialem  River  at: 

description 191 

discharge 122 

Fivepoint  Creek  near— 

Ililgard.  Oreg.: 

discharge 121 

Flathead  River  (South  Fork>  at— 

Columbia  Kalis.  Mont.; 

discharge 30 

FoUanaltee,  Rolajit,  work  of I 

Forest,  Oreg. 

Crooked  River  near: 

discharge IM 

Fortune  canal  at— 

P'osters  ranch,  Wash.: 

description lii 

Foster,  Oreg. 

Middle  Fork  of  Bantiain  River  near: 

discharge 177 

South  Fork  of  Santiam  River  at: 

discharge Il2i 

F'oster’s  ranch,  Wash. 

Fortune  canal  at : 

discharge IQ 

Fowler  canal  nenr— 

North  Yakima.  Wash.: 

discharge IQ 

Fremont,  Idaho. 

Fall  River  at: 

description IQ 

discharge IQ 

discharge,  monthly JZ 

gage  heights ZZ 

rating  table II 

O. 

Gaging  stations,  e<qulpment  9-10 

location  of,  map  shoving 2 

Galice,  Ortg. 

Rogue  River  near; 

description 19Q 

discharge 190 

discharge,  monthly 121 

gage  heights 121 

Gibbon.  Oreg. 

Meac'ham  Creek  at: 

discharge 121 

Umatilla  River  near: 

description 12Q 

discharge 127 

discharge,  monthly 121 

gage  heights 127 

rating  table 121 

Goshen,  Oreg. 

Coast  Fork  of  W*ilUunettc  River  near: 

description IQQ 

discharge lOi 

discharge,  monthly 1Q2 


Ooaben.  Oreg.— Continued.  Pago. 

Coast  Fork  of  Willamette  River  near— 
Continued. 

gage  heights IQl 

rating  table IQl 

Qrandii  Kondc  River  near— 

HUgard,  Oreg.: 

^description 1Q2 

discharge ULQ 

discharge,  monthly Ill 

gage,  heights 110 

rating  tabic Ill 

Zindel,  Wasti.: 

description Ill 

discharge Ill 

gage  heights U2 

itranger  canal  near— 

North  Yakima.  Wash.: 

discharge IQ 


Grantsdaie,  Mont. 

. Hark  Fork  at  and  near; 

I description 

discharge 

discharge,  inctfitbiy.. 

gage  heights 

rating  table 

IL 

Hall.  R.  M..  work  of 

Hatch  canal  at— 

Toppculsl;.  Wash.: 

discharge 

Henshaw.  F.  F.,  work  of 

Henniston,  Oreg. 

Reitle  ditch  near: 

discharge 

lirow'iiell  canal  at : 

discharge 

I Hermiatoo  ditch  near: 

, discharge 

Minnehaha  Spring  near: 

I discharge 

I Highland.  Idaho. 

Boise*  River  near: 

' description 

discharge 

I discharge,  monthly. , 

gage  heights 

rating  table 

I Hilgwrd.  Oreg. 

Fivepoint  Cre<‘k  near: 

discharge 

j Grande  Hondo  River  at: 

description 

1 discharge 

I di.schurge,  monthly. . 

' gage  heights 

rating  table 

Hinkle  ditch  at  — 

Kcho,  Oreg.: 

] discharge 

HoiniHiale.  Idaho. 

Succor  Creek  near: 

description 

di.scliargc 

discharge  monthly. . 

I gage  heights 

rating  table 
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HoodRIverat— 

Wlnans  City,  Orfg.: 

dcacriptiun 154 

discharge 154 

discharge,  monthly 15C 

gage  heights 

rating  taide IM 

Hooper,  Wash. 

I’alouae  River  at: 

description H*:»-120 

discharge,  monthly 121 

gagi^  heights 1^ 

rating  table 12Q 

Horseshoe  Bend.  Idaho. 

Payette  River  near; 

description Ill 

discharge S»I 

discharge,  monthly ifii 

gage  heights QT-ftS 

rating  table Ifil 

Horseshoe  Irrigation  Company's  ditch  at  — 
Yoakum,  Orcg.: 

disctuuge 

Hoyt,  J.  C.,  work  In  charge  of 1 

Hubbard  canal  at— 

North  Yakima,  Wash.: 

discharge 

Huntington,  On»g. 

Burnt  River  near: 

discharge l;ti 

Hydrographic  surx'eys,  organir.atinn  and 

sco}>c  of 2 


L 


lc(vcovered  streams,  measim^ment  of 12 


.r. 

Jasper.  Greg. 

Middle  Fork  of  WlUametie  River  at: 


description 12S 

discharge 

discharge  monthly lliQ 

gage  heights l^a 

rating  taide Ijti 

.TeiTerson.  Greg. 

Santiam  River  at 

discharge HI 

Jocko  River  at  - 
Ravalli.  Mont.! 

description 2«>-30 

discharge 21 

gage  heights 2Q 

John  Day  River  at  — 

junction  with  South  Fork  of  Snake.  Wy- 
oming; 

dlscburge Lii 

McDonald.  Go'g.: 

description b'kV-l.lti 

discharge* IM 

diM’hargc.  monthly 137 

gage  heights 13li 

rating  table 131 

JoUn.Hon  Cnvk  near  — 

Riverside.  Wash.: 

description .•t3-:i4 

discharge,  dally 3^3.^ 

discharge,  monthly 3a 


Joseph.  Greg.  P«^- 

Wallowa  River  at: 

doecription lU 

discharge 113 

dischaigi'.  monthly Li 

gago  heights R4 

rating  table LJ 

Junction  City,  On-g. 

Ixmg  Tom  Creek  near: 

discharge 13 


K. 

Kachess  l4ike 
tributaries  of: 

discharge M 

Kalispt'll,  Mont. 

Stillwater  River  ntvir: 

description 2S-24 

discharge 21 

dischargi'.  monthly 24 

gage  heights 24 

rating  table 21 

Whitefish  River  near: 

description 

disi’hiirgo 25 

gage  heights 2S 

Keechtdiis  tAke 

near  Martin.  Wash.; 

description 31 

gage  heights 32 

tribuUirios  of: 

discharge t5 

Ki<ina,  Wash. 

Yakima  River  near: 

description 19 

discharge 49 

discharge,  monthly 4»  y» 

gage  heights » 

rating  table .V 

L. 

1.41  Rue.  E.  Cm  work  of 1 

l4ildlaw,  Greg. 

('olumbia  Southern  canal  near: 

description IM 

discharge 151 

discharge,  monthly 152 

gagi*  heights 151 

rating  table 132 

Tumalo  Creek  near: 

dearrlplion Us 

discharge 1£ 

dlschnige.  monthly 1* 

gage  heights 1® 

rating  table 1# 

W'ymor  CAmil  near; 

description 130 

discharge 136 

gage  heights I3i 

Landes.  William,  work  of I 

I>ava.  On^. 

Deschutes  River  near: 

description 13S 

discharge 13S 

discharge,  monthly i® 

gage  heights 13&-130 

rating  table 1» 
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Lat*.  Oreg.— Continued.  Pago.  ' 

West  P'ork  of  Deschutes  River  near; 

doscripUon..... 144 

discharge 144 

discharge,  monthly liA 

gage  heights 144-145 

rating  tables 145 

Lewis.  J.  II.,  cooperation  of 1,16 

Lisle  (Charles)  ditch  at— 

Echo,  Oreg.: 

discharge 

Little  Butte  Creek  at— 

Eagle  Point,  Oreg.: 

discharge 

Long  Tom  Creek  near- 
junction  City,  Oreg.; 

discharge ll!j 

Los  Aogeios,  Col..  current>meter  rating  sta- 
tion at,  view  of Itt 

Lovely,  Oreg. 

Minam  Creek  near: 

discharge 121 

Wallowa  River  near: 

discharge 122 

Luckiamute  River  near— 

Suver,  Oreg.: 

description 1^ 

discharge IM 

discharge,  monthly IIQ 

gage  heights 1^ 

rating  table IM 

Lyon, Idaho. 

South  Fork  of  Snake  River  near: 

description iil 

discharge Si 

discharge,  monthly S2 

gage  heights &1 

rating  table S 


M. 

McAllister  ditch  at— 

Sisters.  Oreg.: 

discharge 

154 

McDonald.  Oreg. 

John  Day  River  at: 

• 

description 

iy.-i36 

discharge 

discharge,  monthly 

131 

gage  heights 

m 

rating  tabic 

m 

McGlashan,  IL  D.,  work  of 

McKenzie  River  near- 

1 

SpringHcld,  Oreg.: 

description 

Ifi2 

discharge 

1C2 

discharge,  monthly 

164 

gage  heights 

m 

rating  table 

1«3 

Mackay,  Idaho. 

Big  Lost  River  near: 

description 

S3 

discharge 

discharge,  monthly 

isfi 

gage  heights 

as 

rating  table 

as 

Cedar  Creek  near: 

discharge 

Malheur,  Oreg.  Page. 

Willow  Creek  near: 

description 

discharge 

discharge,  monthly 

gage  heights 

rating  lal*le 

Malheur  River  at  and  near— 

MoI.aughlin  Bridge,  near  N’ale,  Oreg,: 

description 

discharge 

dischai^.  monthly 

gago  hi'ighta 

rating  table 

Vale,  On*g.: 

description 

discharge 

discharge,  monthly 

gago  heights 

rating  ta(*les 

Mahleur  River,  Middh*  Fork,  at— 

Riverside,  Oreg.: 

description 

discharge 

gago  heights 

Maloti,  Wash. 

Salmon  ('reek  near: 

description 

gago  lielghts 

Martin.  Wash. 

I.ake  Keecheius  near: 

description 

gago  heights 

Yakima  River  near; 

description 

dlscimrgo 

diaeliarge,  monthly 

gage  iielghts 

noting  lai*to 

Marys  Creek  near— 

I*hi!amath,  Oreg.: 

dtsotuirge 

Maxwell  dlU’h  at  — 

Echo,  Oreg.: 

discharge 

Meacham  Cn>ok  at— 

Oibhon,  Oreg.: 

disclmrgc 

Mohams,  Ong. 

north  fork  of  North  Fork  of  SanClam 
River  near: 

discharge 

North  Fork  of  Santiam  River  at: 

description 

dischargr' 

dischargi',  monthly 

gagt^  heights 

rating  tabic 

Methow  River  noar-- 
Pateros,  Wash.: 

description 

discliargo 

discharge,  monthly 

gag»>  heights 

rating  table 

Methow  River  basin: 

description 
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Mill  c*nal  at— 

Kcho,  Oreg.: 

di^harge 

Milnor  dam,  Wash. 
Hnake  Ulvrr  iH'ar: 
d«*scrtptlon. . . 
discharge 


Page.  I 


132 


Milton.  Ong. 

Coust*  Cnvk  m>ar: 

discharge iJfii 

I>r>-  ('nvk  near; 

disrhargi* L2*i 

Walla  Walla  KisiT  at  and  iM‘ar; 

description 12S 

dischargi> 12:1,126 

discliargo,  inontlUy 12i 

gage  heights \£.uviA 

Walla  Walla  Ulver,  South  Fork,  m*ar: 

description 124-125 

discharge 125, 126 

gage  heights 125 

Minum  Creek  near— 
lyovelv,  Oreg.: 

diM^harge 121 

Miner’s  Inch,  definition  of 4 

Minidoka,  Idaho. 

Snake  Ulver  near: 

description 13 

diM^haige 13 

dischargi',  monthly H 

gag»*  heights U 

rating  table li 

Minnehaha  Spring  near— 

Hermislon,  Oteg.: 

dlschargi'... 131 

Minto  Crw^k  In— 

T.  US.,  U.ZE.: 

dischargn UU 


Mission  Creek  near- 
St.  Ignatius,  Mont.: 

doscrlption 22 

discharges 27 

discharge',  monthly S 

gag(4  heights 27. 

rating  table 

Missoula,  Mont. 

Clarks  Fork  at: 

description 22 

dischaige 22 

dischaigf*,  monthly 23 

gagi*  heights 22 

rating  table 23 

Mohawk  River  near- 
Mohawk,  Oreg.: 

discharge 176 


Molatla  IlK’er  near— 

Molalia,  Oreg.: 

doKTiption 17ft 

discharge.... 17Q 

discharge,  monthly 112 

gage  heights Hi 

rating  table Hi 

Moran,  Wyo. 

Pacific  Creek  near— 

description S3 

discharge S3 

gage  heights ^ i 


Moran,  Wyo.~rontlnaed.  Pag* 

South  Fork  of  Snake  Ktver  nMr: 

description a 

discharge 3 

discharge,  monthly si 

gagt>  heights 

rating  table a 

Mom,  Oreg. 

Deschutes  River  at : 

dlschargi* IM 

Moxee  canal  near- 

North  Vakima,  Wash.: 

discharge a 

Multiple-point  method  of  measnring  dl^ 

chaip',  description  of 11-17 

Mud  Creek  near— 

Ronan,  Mont.: 

discharge m 

Muldrow,  yv.  C..  work  of 1 

N. 

Naches  River  near 
Nile: 

description ss 

discharge ST 

discharge,  monthly. ae 

gage  heights ST 

rating  table £ 

North  Yaldma: 

description SS 

discharge ifc 

dischurgt*.  monthly ® 

gage  heights SS 

rating  tables M 

Natchee,  Wash. 

Oak  Creek  near: 

discharge ts 

Selah  Valley  canal  at: 

discharge 76 

Tloton  River  at  headworks  near: 

description £1 

discharge 61 

gage  height. s S 

Tieton  River  near: 

description C 

clisehergi* Q 

discharge,  monthly M 

giige  heights 63 

rating  tables b3-<*< 

Neeley,  Idaho. 

Snake  River  at: 

description 76 

gage  heights 3 

Nehalem  River  at- 
Flshhuwk,  Oreg.: 

de.scription IW 

discharge 1* 

New  Reser\'ation  canal  near- 
Yakima.  Wash.: 

description 6* 

discharge ® 


gage  heights 

Nile,  Wa.sh. 

Dumping  River  near: 
description 


discharge ® 

discharge,  monthly SI 

gage  heights ® 

rating  table Si 
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?4l)e.  NVaah.— Continued. 
Nacbes  River  near: 

description 

discfaar^ 

disebarge,  monthly . . . , 

gage  heights 

rating  tabic 

I^olin,  On»g. 

Siusher  & Gould  canal  at: 

discharge 

North  Yaidnia,  Wash. 

Fowler  canal  near: 

discharge 

Granger  canal  near: 

discharge 

Hubbard  canal  at: 

discharge 

Moxee  canal  near: 

discharge 

Nachus  River  near; 

description 

discharge 

discbaige.  monthly . . . 

gage  heights 

rating  table 

Old  Union  canal  at: 

discharge 

Union  canal  near: 

description 

Union  Gap  canal  at: 

discharge 

Wapaton  canal  at: 

description 

Northern  I’aclfic  Ocean  basin: 
description 


Page. 

. 56 

S3. 

57 

51 
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IQ  i 

5S 

5Q 

5Q 

( 

m 

IQ 


IQ 


IQj 

lai 


o. 

Oak  Creek  near— 

Natcher.  Wash.: 

discharge fiS 

Oakcreck,  Oreg. 

North  Fork  of  Umpqua  River  near: 

description IM 

discharge 1S4 

discharge,  monthly ISQ 

gsge  heights 185 

rating  table 185 

Oakes,  L E.,  work  of 1 

Ochoco  Creek  at  - 
Prineville,  Oreg.: 

discharge IM 

Odell.  Oreg. 

East  Fork  of  Deschutes  River  at: 

description 142 

discharge 142 

discharge,  monthly 144 

gage  heights 142 

rating  table 143 

Okanogan  River  basin: 

description 32-33 

Old  reservation  canal  near— 

Wapato,  Wash.; 

description 68-60 

dlscha^e QQ 

discharge,  monthly IQ 

gage  heights QQ 

rating  table iiQ 


OM  Union  canal  at — Page. 

North  Yakima,  Wash.: 

discharge 21 

Olsen  canal  at— 

Ellensbuig,  Wash.: 

dischari^ 21 

Ora,  Idaho. 

North  Fork  of  Snake  River  near: 

description 12 

discliarge 12 

discharge,  monthly 12 

gage  heights 22 

rating  tabic 22 

Oregon,  coo[>eratlon  with 16-17 

Oregon  l4ind  and  Water  ('ompany's  ditch 
at— 

Umatilla,  Oreg.: 

discharge IS 

Owyhee  River,  Oreg. 
near  Owyhee; 

d«KTiptlon ai 

dischaigo Q1 

discharge,  monthly QZ 

gage  heiglits 91-92 

rating  table ^ 

P. 

Paclflc  Creek  near- 
Moran,  Wyo.: 

description 83 

discharge 83 

gage  heights 82 

Padgett,  11.  D.,  work  of i 

Palouso  River  near- 

Hooper,  Wash.;  « 

description Il9-ia> 

discharge,  monthly 121 

gage  heights 12Q 

rating  table 120 

Pasco,  Wash. 

Columbia  River  near: 

dMoriptlon 18 

gage  heights Ifi 

Pateros,  Wash. 

Methow  River  near: 

description 3Q 

discharge 36 

discharge,  monthly 31 

gage  heights 

rating  table 31 

Payette  River  near— 

Horseshoe  Rend,  Idaho; 

description 27 

discharge 21 

discharge,  monthly M 

gage  heights 97-98 

rating  table 28 

Pendleton.  Oreg. 

Umatilla  River  near: 

description 122 

Wild  Horse  Creek  near: 

discharge l.li 

Perraelia  Creek  In— 

T.  IQS.,  R.ZE.: 

discharge 12i 

Phllamath,  Oreg. 

Marys  Creek  near- 

discharge HQ 
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Pilot  Butte  Canal  near~  Page. 

Bond,  Oreg.: 

description IM 

dlBcbargo lil 

discharge,  monthly lift 

gage  heighta liZ. 

rating  table 

Pioneer  ditch  at— 

Echo,  Oreg.: 

discharge 

Pole  Creek  at  — 

Sisters,  On^.: 

discharge IM 

Post  Creek  near- 

St.  Ignatius,  Mont.: 

description 2S. 

discharge ^ 

discharge,  monthly 22 

gage  heighta 22 

rating  table 22 

Powder  River  at— 

Salisbury,  Or^.: 

deecriptioD life 

discharge Ufi 

discharge,  monthly 1D9 

gage  heights 108 

rating  tables 102 

Presto,  Idaho, 

Blackfoot  River  near: 

description 

discharge 8i 

discharge,  monthly 85 

gage  heights 81 

rating  table 85 

Price  current  meter,  views  of 10 

PrinevlUe,  Oreg. 

Ocho(/ Creek  at: 

discharge 154 

Prospect,  Oreg. 

C-ondor  Water  and  Power  Co.’s  canal: 

discharge 192 

Rogue  River  at: 

diw'harge 122 

Prosser,  Wash. 

Prosser  canal  at: 


Tiavensdale,  Wash.  Page. 

Cedar  River  near: 

description 

discharge IS 

discharge,  monthly ISl 

gage  heights 17&-1IO 

rating  table ISO 

Richland,  Wash. 

Yakima  River  near: 

description 51,66-67 

discharge 51 

discharge,  monthly g 

gage  heights 11 

rating  table 51 

Riverside,  Wash. 

Johnson  Creek  near; 

description 33-34 

discharge,  dally 34-35 

disi'harge,  monthly 2i 

Middle  Fork  of  Malheur  River  at: 

description 112 

dis(bsrg<' Iffi 

Gage  heights 1^ 

Roaring  Cit«k  In— 

T.  US.,R.2E.: 

discharge IS 

Rock  Creek  at— 

Rockcreek.Oreg.: 

discharge... UI 

Rogue  River  at  and  near— 

Gslice,  Oreg.: 

description IS) 

di.schargp 1S& 

discharge,  monthly 121 

gage  heights 121 

Prospect,  Oreg.: 

discharge l£ 

Tolo,  Oreg.: 

description ISS 

discharge ISS 

dischargi*.  monthly 12Q 

gage  heights iS 

rating  table IS 

Ronan,  Mont. 

Crow  Creek  near: 


discharge 2D 

Yakima  River  near: 

description 41 

discharge 41 

disc^harge,  monthly 48 

gage  heights 48 

rating  table 48 

Prosser  canal  at— 

Prosser.  Wash.: 

discharge 2fi 

Puget  Sound  basin- 

description  178 

R. 

Rating  tables,  conslnualon  of 18-15 

Ravalli.  Mont. 

Jocko  River  near; 

description 29-30 

discharge 3Q 

gage  heights 


description 25-26 

discharge 26 

disiharge,  monthly 2 

gagn  heights.., 25 

rating  table 25 

Mud  Creek  near: 

discharge 32 

Roslyn,  W’ash. 

Cloalum  River  near: 

description M 

discharge ^ 

discharge,  monthly 

gage  heights ^ 

rating  table 56 


Pesolation  Creek  near: 

discharge fi6 

Ruch,  Oreg. 

.\pplegatc  Creek  at: 

discharge 

Run-off,  computation  of 12=14 

Run-off  in  inches,  definition  of ^ 
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& Page. 

6t.  Xnthony,  Idaho. 

Toton  Kiver  near: 

description Zfi. 

discharge 28 

diflcbargc,  monthly 2ft 

gage  heights 18 

rating  table Ift 

St.  If^natius,  Mont. 

Mission  Creek  near: 

description 22 

discharge 21 

discharge,  monthly 28 

gagt' heights 22 

rating  table ^ 

Post  Creek  near: 

description ^ 

discharge 28 

discharge,  monthly 29 

gage  heights 21 

rating  table 2ft 

Salisbury,  Oreg. 

Powder  River  at: 

description 108 

discharge 

discharge,  monthly 109 

gage  heights IPS 

rating  table 100 

Salmon  Creek  near: 

Malott,  Wash.: 

description ^ 

gage  heights S. 

Salmon  River  poat-ofllce,  Oreg. 

Salmon  River  at: 

discharge 1ft 

Sandy  River  near: 

discharge 12 

Sandy  River  at  and  near- 

Salmon  River  po8t*of8oe,  Oreg.: 

discharge 1ft 

Troutman,  Oreg.: 

discharge 1ft 

Santiam  River  at— 

Jellerson,  Oreg.: 

discharge 177 

Santiam  River,  Marion  Fork,ln— 

T.  U 8.,  R.  2 E.: 

disohaige 122 

Santiam  River,  Middle  Fork,  near- 
Foster,  Oreg.: 

discharge 177 

Santiam  River,  North  Fork,  in,  at,  and 
near— 

Breitoiibush  Creek  mouth: 

discharge 177-178 

Hehama,  Omg.: 

description 164 

discliarge 164 

discharge,  monthly li]8 

gage  heights lGf> 

rating  table IM 

T.  ms..  R.fiE.: 

discharge 122 

T.  11  S..  R.7E.: 

discharge 128 

3antiam  River,  north  fork  o(  North  Fork, 
near— 

Hehama,  Oreg.: 

discharge 122 

8078— IRR  214—07 14 


Santiam  River,  South  Fork,  at  and  in—  Page. 
Foster,  Oreg.: 

discharge 1^ 

T.  U 6.,  H.  2 W.: 

discharge 128 


WaU’rloo,  On*g.: 

description 

disciiargc 

diseiiai^,  moottily 

heights 

rating  table 

Withcombe  Place,  Oreg.: 

discharge 

Santiam  River,  Thomas  Fork,  at— 

8cio,  Oni5.: 

discharge 

Sdo.  Oreg. 

Tliomas  Fork  of  Santiam  River  at: 

discharge 

SoLond-feet  per  square  mile,  deOxiition  ol. . . 

Soi'ond-foot,  definition  of 

Solah  Valley  canal  at— 

Natchez,  Waab.: 

descriptioB 

Shaw  ditch  near— 

.\tanum,  Wash.: 

discharge 

Sheridan,  Oreg. 

South  Fork  of  Yamhill  Kiver  at: 

deocription 

discharge 

discharge,  monthly 

gage  heights 

rating  table 

Slu^shone,  Idaho. 

Big  *7ood  River  near: 

description 

discharge 

discharge,  monthly 

gage  heights 

rating  table 

Shttshone  Falls,  Waab. 

.Snake  River  near: 

description 

discharge 

Slletz  River  at— 

8iletz,  Oreg.: 

description 

discharge 

discharge,  monthly 

gage  heights 

rating  tabk? 

aiver  Creek  near— 

Kaston,  W’aab.: 

discharge 

Single^point  method  of  measurtagdischarge, 

description  ol 

Sisters,  Oreg. 

McAllister  ditch  at: 

discharge 

Pole  Creek  at: 

discharge 

Squaw  Creek  near: 

descTiptioD 

discharge 

discharge,  monthly 

gage  heights 

rating  table 
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SiasUw  River  near—  Page. 

Walton  Creek  mouth,  Oreg.: 

discharge 122 

Slope  methofj  of  measuring  diM'harge.  use 

and  value  of IrS 

Slusher  & Oouid  canal  at— 

Nolin.  Oreg.: 

dl.schttrge 

Snake  River  at.  i>etween,  an<I  near- 

Milner  dam  and  Shoshone  Falle.  Wash.: 

description ^ 

discharge 

Minidoka; 

description 22 

discharge 22 

discharge,  monthly li 

gage  heights 24 

rating  table 21 

Nj'eiey,  Idaho: 

description 2fi 

gage  heights Tfi 

Snake  River  basin: 

des<'ription 71~r2 


Snake  River,  North  Fork,  near— 


Ora,  Idaho: 

deacription 22 

discharge 22 

discharge,  monthly 21 

gage  heights 22 

rating  table 23 

Snake  River,  S#»ulh  F«>rk,  near- 
Lyon.  Idaho: 

description 

discharge si 

discharge,  monthly iS 

gage  heiglits SI 

rating  table S2 

Moran,  Wyo.; 

description 23 

dlscbaige 23 

discharge,  monthly 

gage  heights 

rating  tai)le Si 

Snoqualmie  River  near— 

Bnoqualniie  Falls,  Wash.: 

deiM-ription 17H 

gage  heights 179 

Spokane  Ilridge,  Wash. 

Spokane  River  at: 

dischargr* 32 

Spokane  River  at— 

Spokane.  Wash.: 

description 31 

discharge 31 

discharge,  inonthty 32 

gagi' heights 31 

rating  tai)ie 32 

Spokane  Bridge: 

discharge 32 

Spokane  River  basin: 

descripli<m 30-31 

SpringfleM,  Or*‘g. 

McKenzie  River  near: 

description liV2 

discharge 162 


Springfield,  Oreg.— Continued.  Pa<r 

McKenzie  River  near— Contlnood. 

disebargr,  monthly 164 

gagi*  heights 1C 

rating  table i£ 

Squaw  Creek  near— 

Sisters,  Oreg.: 

de.scription l.g 

discharge :s 

discharge,  monthly tc 

gage  heights 1S5 

rating  table IS 

Stair  ditch  near— 

Atanum,  Wash.: 

dischargf* It 

Stevens,  J.  C.,  work  In  charge  of I 

8t<*wart,  J.  E.,  work  of 1 

Still  River  in— 

T.  3S-,  U.  7E.: 

discharge la 

Stillwater  Rlwr  near— 

KaJispell.  Mont.: 

description 

discharge 2i 

dischargi',  monthly 21 

gage  heights 24 

rating  table 21 

.Stream  flow,  measurement  and  computation 

of... 7-13 

papers  on,  list  of 3 

Succor  Crei*k  near— 

Ilomedaic,  Idaho: 

description 

discharge w 

discharge,  monthly ! 2i 

gage  heights ai 

rating  table 5Q 

Sunnysidi',  Wash. 

Yakima  River  near: 

discharge ^ 

Sunnyside  canal  near- 
Yakima,  Wash.: 

description €7 

discharge fil 

dischargt'.  monthly £& 

gage  heights ^ 

rating  table.. hi 

Surface  waU*r  supply,  papers  on,  list  of. . . . 2-3 

Suver,  Oreg. 

LucMamuto  River  near: 

description 

discharge M 

diflC'hargi',  monthly I TO 

gage  heights Ifii 

rating  table lig 

Swaliey  canal  at— 

B«*nd,  Ong. : 

discharge IM 

T. 

Tables,  explanation  of 4-6 

Tampico.  Wash. 

Atunum  Cn*ek  near: 

discharge 65 

Farmers  ditch  at: 

discharge Ill 
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Taneuiu  canal  at~  Page.  i 

Thorp,  Wash.: 

discharge 70 

Taneum  Creek  oear^ 

Thorp.  Waah.: 

diacbaige 66 

Teton  River  near — 

St.  Anthony,  Idaho: 

description 78 

discharge 78 

discharge,  monthly 79 

gage  heights 78 

rating  table 79 

The  Dalles,  Oreg. 

Elghtmile  Creek  at: 

discharge 1$ 

Thomas.  Oreg.  « 

Crabtree  Cnwk  near: 

discharge 176 

Thorp,  Wash. 

Cascade  canal  near: 

discharge IQ 

Taneum  canal  at: 

discharge 7Q 

Taneum  Cre(?k  near: 

discharge fifi 

Tielon  River  at  and  near— 

headworks  near  Natobes.  Wash,: 

description fil 

discharge 61 

gage  heights iSl 

Natchez,  Wash.: 

description 62 

discharge fil 

discharge,  monthly M. 

gage  heights Ql 

rating  tables 63-64 

Tolo,  Oreg. 

R(^c  River  near: 

description 188 

discharge 188 

discharge,  monthly 190 

gage  heights 180 

rating  table 189 

Toppenish,  Wash, 
natch  canal  at: 

discharge IQ 

Town  canal  near— 

EUensburg.  Wash.: 

discharge 21 

North  Yakima,  Wash.: 

description 70 

Trail  Creek  at— 

Mouth: 

discharge Utt 

Troutman.  Orog. 

Sandy  River  at  and  near: 

discharge IQ 

Tumalo  Creek  near— 

Bend.  Oreg.: 

description 149-ljO  ( 

discharge 1^  ] 

gage  heights 150 

Laldlaw.  Oreg.: 

description 148 

discharge 148 


Tumalo  Creek  near- Continued  Page. 

I.aldlaw,  On^.— Continued. 

discharge,  monthly 

gage  heights 

rating  table 

Tygh  Valley,  Ong.: 

While  River  at 

discharge.... 

U. 

Umatilla.  Oreg. 

Oregon  Land  and  Water  Company’s 
ditch  at: 

discharge 

Umatilla  River  near — 

Fosters,  Oreg.: 

discharge 

Gibi>on,  Ong.: 

description 

discharge 

dlscharg*-,  monthly 

gage  heights 

rating  table 

Pendleton,  Orrg.: 

description 

Umatilla,  Ong.: 

idescrlption 

discharge 

discharge,  monthly 

gage  heights 

rating  laiile 

Yoakum,  Oreg.; 

description 

dischargi' 

discharge,  monthly 

gagf'  heights 

rating  tal*le 

Umatilla  River  basin: 

description 

Umatilla  River  Valley,  canals  In U 

Umpqua  River  at— 

Klkton.  Orrg.: 

d«'scriptl<»n 

<llscharge 

gng«’  heights 

rating  tai>le 

Umpqua  River,  North  Fork,  near— 

Oak  Cn-ek.  Orrg.: 

description 

discliarge 

discharge,  monthly 

gage  heights  

rating  table 

Umpqiiu  River,  South  Fork,  near- 
Brockway,  Ong.: 

description 
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GEOl.Or.Y  AND  WATEll  KKSOrRCES  OF  A PORTION  OF  THE 
MISSOURI  RIVER  VALLEY  IN  NORTHEASTERN  NEBRASKA. 


Hv  (J.  E.  CoM>RA. 


INTROmiCTION. 

The  region  considered  in  this  report  lies  in  northeastern  Nebraska, 
sontli  of  .Missouri  River,  and  extends  aljout  loO  miles  east  and  west 
and  ai)])roxiniatelv  2t)  miles  north  and  south.  The  total  area  is  over 
4, lot)  s(juare  miles,  eomprisinn;  Dakota.  Cedar,  Knox,  and  Boyd 
counties  and  the  northern  part  of  Holt  County,  as  shown  in  PI.  I. 

The  eastern  part  of  the  area  was  settled  long  ago.  and  the  western 
counties  are  now  rai)idly  tilling  up.  The  entire  region  has  a fertile 
soil,  and  there  is  siillicient  rainfall  to  insure  crops  in  most  seasons, 
es|H'cially  where  careful  cultivation  is  j)racticed.  Very  little  irriga- 
tion is  needed,  and  a few  short  ditches  constructed  during  excep- 
tionally dry  years  are  not  us<m1  at  present.  In  1003  no  irrigation  what- 
ever was  employed. 

Stock  raising  is  carried  on  extensively  where  the  land  is  not  farmed. 
There  is  an  abundance  of  ground  water  throughout  most  of  the  area, 
3'et  at  places  in  Bo\-d,  Knox,  and  Holt  counties  there  is  difticultj' 
in  obtaining  a sufficient  suj)i)l\’  of  good  well  water  for  stock  and 
domestic  purposes.  On  this  account  considerable  space  is  given  in 
this  report  to  ground  water  and  shallow  wells  in  those  counties. 

Many  springs,  some  of  them  of  good  volume,  are  found  in  every 
count}'.  Artesian  wells  are  obtained  on  the  Mis.souri  lM)ttom  and  ad- 
jacent lowlands  from  ('astern  Boj'd  to  the  northeastern  part  of  Dixon 
Count}’. 

'I'his  report  is  a result  of  studies  made  in  the  field  during  the 
summer  of  lOO.'l.  under  the  dirt'ction  of  N.  II.  Darton.  There  was 
found  to  Ih'  much  local  inleivst  in  cement  rock.  coal,  and  the  water 
conditions.  S]>ecial  trips  were  made  into  Dixon  and  Dakota  coun- 
ties with  Prof.  J.  E.  Todd,  who  has  furnished  important  suggestions 
as  to  the  gi'ology  and  has  supplied  several  sections.  It  was  found  nec- 
essary to  determine  the  broader  structural  and  stratigraphic  relations 
of  the  Cretaceous  formations,  and,  in  order  to  do  this,  obst'rvations 
were  continued  into  P'wa  and  South  Dakota. 
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MISSOURI  VALLEY,  NORTHEASTERN  NEBRASKA. 


Only  about  ;2.->0  s<]uan>  miles  of  the  anai  have  been  topographic- 
ally surveyed  and  these  are  included  in  the  Elk  Point  quadrangle, 
which  extends  from  South  Dakota  into  Dixon  and  Dakota  i-ounties. 
Outside  Of  that  area  altitudes  were  obtained  from  railroad  level? 
and  by  the  us<*  of  an  aneroid  barometer. 

' TOPOtJHAPHY. 

The  principal  topographic  feature.s  of  the  region  arc  the  result  of 
the  erosive  action  of  streams,  but  glacial  action  has  modified  the  sur- 
face in  .some  districts  by  changing  the  preglacial  drainage  and  adding 
de|)osit.s  of  gravel,  sand,  bowlders,  and  clay,  while  the  wind  has  mo«li- 
fied  certain  sandy  surfaces  into  small  areas  of  dunes.  The  altitude 
varies  from  over  ‘2,100  feet  on  the  table-lands  of  westeni  Holt  and 
Boyd  counties  to  alKUit  1,100  feet  on  the  lowlands  of  Dakota  County. 
The  M is.souri  River,  which  is  the  principal  stream,  has  eroded  a 
trough,  usually  with  .steep  slopes,  to  an  average  depth  of  .500  to  fiO(t 
feet  l)elow  the  giuieral  uiiland  level.  The  entire  ai-ea  slojies  gradually 
downward  from  we.st  to  ea.st,  and  more  .steeply  northward  from  the 
high  ilivides  toward  Mis.souri  River.  While  most  of  the  aiva  slojies 
and  drains  northward  toward  that  river,  the  drainage  of  small  por- 
tions of  Holt.  Knox,  Cedar,  Dixon,  and  Dakota  counties  flows  south- 
eastward and  reaches  the  river  farther  south. 

DESCim>TIVF.  GEOLOGY. 

STRATIGRAPHY. 

Study  of  the  local  geology  of  a region  affords  information  con- 
cerning the  soil,  aids  in  drilling  artesian  wells  by  indicating  the  thick- 
ness and  character  of  the  formations  through  which  the  drill  mu.st 
j)ass.  and  is  a guide  to  many  natural  re.sources  which  may  l>e  advan- 
tageously develo]>ed. 

The  formations  in  this  area  are  all  of  sedimentary  origin  and  lx' 
long  to  the  Cretaceous,  Tertiary,  and  Quaternary  sy.stems.  The  Cre- 
taceous strata,  which  are  the  lowest  exposed,  consist  of  beds  wide  in 
extent  and  nearly  horizontal  in  position  or  with  a slight  dip  to  the 
west.  They  are  comi>osed  of  clay,  chalk,  lime.stone,  and  sandstone, 
which  were  for  the  greater  part  marine  accumulations  of  mud,  minute 
calcareous  shells,  and  sand.  These  formations  outcrop  extensively 
along  Missouri  River  ami  other  streams,  as  shown  in  PI.  II  (in 
|)ocket),  and  by  well  records  their  relations  at  other  places  are  known. 
The  total  thickness  of  the.  Cretaceous  lieds  in  the  western  part  of  Boyd 
County  is  thought  to  be  about  1,4IX)  feet.  From  records  of  deep  bor- 
^ ings  at  Ponca  and  Sioux  City  it  is  known  that  the  Carboniferous  lime- 
tones  also  underlie  the  region,  lx>ginning  at  a depth  of  about  545  feet 
Ponca,  Nebr.,  and  :135  feet  at  Sioux  City’,  Iowa. 
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The  following  sections  represent  the  siicceasion  at  certain  t3’piail 
localities : 


Krriioii  brjow  the  iiioiilh  of  .t»ira  Creek,  iUj-nn  Counlu,  .Veftr. 

Keet. 

Ixtess.  extends  9.S  feet  higher  in  sloi>e:  exiK>so<l 7-.% 

Glacial  till 112 

Greenhorn  limestone; 

I.iniestoiie,  slahhy,  with  many  renmins  of  Inoeeramiis  luhiatux 6J 

Clay,  dark,  sandy,  with  some  chalk 1 

I.iniestoiie,  slahhy,  containing  liioeerami 4 

I.inn>stone,  bluish,  chalky,  weathers  to  a light  color  resembling  Mo- 

bra  ra  chalk  ris’k : contains  some /nocirnmi !) 

Graneros  shale: 

Clay,  blnish  and  somewhat  chalky  above,  dark  below,  contains  iron 

jiyrites  concretions,  and  snliilmte  of  iron  as  a [siwder 4!>i 

Clay,  dark,  at  places  carbonacisnis  above,  nsnall.v  sandy,  containing 

concretions  of  iron  pyrites  and  marcasife  and  rostdies  of  selenite 7 

Dakota  sandstone: 

Sandstoiu',  light  to  rusty  color,  isirous,  and  soft;  with  root  marks. 

Knsty  iron  concretions  occur  near  the  center  and  bas»\  The  Inals 

thicken  and  dip  westward 7-10 

Clay,  dark,  tamtains  irregnlnr  streaks  of  light-colorial  sand 

Sandstone,  iifKinlar,  contains  rnsty  Iron,  limy  at  |»4nces } 

Shale  and  nodules,  dark,  very  sand.v  near  ravine 1 

Sntidstone,  with  layers  of  (mmTetionary  Iron  betwwn  Inals 4J 

Sandstone,  ntsty  and  dark,  varying  from  sandstone  to  shale 

Satidstone,  rusty,  iMU-onsat  1,131  feel  above  s«i  level 


The  Itetls  show  a steeper  westward  inclination  near  the  nionth  of 
Aowa  Creek,  liej'ond  which  the_v  appear  to  rist*  again  for  a short 
di.stancc. 

Combined  neetion  from  I'ermilion  Ferry  to  the  Dixon-Cediir  eounty  line. 


No.  Keel. 

7.  Isiess;  thick  on  higher  slojies. 

0.  Glacial  drift ; usnall,v  taivertal  by  loess 0-;j 

5.  Niobrara  chalk  rock,  light  color,  soft,  rises  iti  hills  above,  ex|s)sial  In 

three  banks 1-.T 

4.  Clay,  dark,  with  some  sidenlte  crystals,  sandy  at  places 13 

3.  Sandstone  and  clay,  varies  from  sandstone  to  plastic  clay.  Beils  car- 
bonaceous at  places 8 

2.  Clay,  bluish  or  dark,  iilastlc,  covereil  with  tnany  selenite  crystals.  Con- 
tains two  zones  of  calcareous  concretions,  otie  03-ti.')  feet  and  the 
other  feet  above  the  river.  In  one  bank  a thhi  bed  of  rusty  sand- 
stone Is  found  10  feet  above  the  river 73 

1.  Shale,  dark  blue,  chalky,  containing  fterputa,  large,  flat  Inocerami. 

Ontrea  eongesta,  and  l'rionocyelu.t.  Kxisised  above  water 3-t 

Altitude  of  toil  of  No.  1,  at  ferry 1, 130 

Altitude  of  base  of  No.  1.224 

All  below  No.  5 are  Included  in  the  Carllle  shale  of  the  Benton  group. 


On  the  eroded  upper  .surface  of  the  Cretnceou.s  lie  slieet.s  of  sand 
and  clay  of  Tertiary  age,  which  are  thicke.st  and  most  t\-])ieall\'  de- 
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velopod  in  the  \ve.stern  parts  of  Hoyd  and  Holt  eonntie.s,  and  thin  out 
in  Knox  and  (V<lar  counties.  The  only  iM)rtion  of  the  Tertiary  thus 
far  iih'iititied  here  is  the  Arikaree  formation  and  an  unnamed  forma- 
tion of  Plicxme  age.  .V  more  careful  examination  of  the  western 
l)art  of  the  region  may  po.ssihly  show  the  jm'sence  of  outliers  of  the 
White  River  formation  l>elow  the  Arikarw. 

Lying  on  the  erodecl  surface  of  the  Cretace<ius  and  Tertiary  forma- 
tions, over  wide  areas,  are  the  deposits  of  clay,  sand,  gravel.  l»<->wlders. 
ha»s.s,  and  alluvium  of  Quaternary  age. 

STRUCTURE. 

In  outcrojis  in  northeastern  Nebraska  the  iwks  usually  aj)pear  to 
lie  horizontal,  hut  they  have  a slight  general  inclination  to  the  west 
or  west-northwest,  which  lx*comes  very  low  for  some  distance  alsive 
the  mouth  of  Niobrara  River.  The  principal  structural  features  are 
shown  on  the  cross  s«>ctions  PI.  Ill  (in  |H>cket).  The  westerly  dip  is 
indicated  by  the  differences  in  altitude  of  the  toj>  of  the  Dakota  sand- 
stone. which  slojM's  from  a height  of  -10  feet  al)ove  the  river  level,  or 
altitude  of  1,1(!0  find,  at  Sioux  City  to  a depth  of  .■)(X)  find,  or  altitude 
of  about  “20  feet,  at  Niobrara.  This  differeniv  of  440  find  in  80  miles 
indicates  an  average  dip  of  oj  feet  to  the  mile.  The  dip  from  Sioux 
('ity  to  Ponca,  however,  is  slight,  making  the  average  dip  from  Ponca 
to  Niobrara  about  7 feet  to  the  mile.  At  Lynch,  23  miles  west  of  Nio- 
brara, the  altitude  of  the  top  of  the  formation  is  about  (>!>0  fwd,  which 
inilicates  a fall  of  oidy  about  1 foot  to  the  mile  in  that  dinn-tion,  while 
to  the  northwest,  up  the  Missouri  valley,  there  is  a similar  low  dip. 

DESCRIPTION  OF  THE  ROCKS. 

CHETACEOfS  .SY.STEX!. 

DAKOTA  8ANDST0KK. 

The  Dakota  sandstone  is  of  considerable  economic  inij)ortance,  fur- 
nishing artesian  water,  brick  clay,  fair  buihling  stone  in  places,  and 
small  amounts  of  a poor  grade  of  lignite  coal. 

It  mifcrops  occasionally  in  bluffs  in  southeastern  Dakota  County, 
Nebr.,  at  Sioux  City,  Iowa,  and  along  Rig  Sioux  River  in  Iowa.  In 
Nebraska  the  formation  outcrops  at  intervals  from  the  high  hills 
southeast  of  Homer  to  a point  northea.st  of  Ponca,  where  it  passes 
beneath  the  river  level.  It  extemls  far  to  the  northwe.st  and  the  south- 
west under  later  formations  and  comes  to  the  surface  in  the  Rlack 
Hills  and  the  R(H'ky  .Mountains.  According  to  well  re<‘ord.s,  its  up[H'‘r 
surface  lies  at  a depth  of  .‘100  feet  at  Ateu.  (iOO  feet  at  .Santee.  ."lOO  fwt 
at  Niobrara,  and  700  fe<d  at  Lynch. 

The  formation  is  i)cuetraled  by  wells  at  Ponca,  Nebr.,  and  .Sioux 
City,  Iowa,  where  in  each  cas<'  the  thickness  is  thought  to  lie  Indween 
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300  and  400  feet.  In  the  I’onca  well,  700  feet  deep,  the  base  of  the 
forination  ajipears  to  l>e  at  an  altitude  of  alM)iit  Too  feet,  while  its 
upper  surface,  exposed  in  bluffs  east  of  the  town,  rises  to  l.bir)  feet, 
indicatinjr  a thickness  of  :tS0  feet ; but  this  estimate  ])robably  is  some- 
what too  lar<re. 

AccordiiifT  to  I’rofessor  Todd  the  mouth  of  the  Sioux  City  well  is 
38  feet  Indow  the  outcrops  of  the  sandstone,  whos«>  altitude  is 
feet,  and,  as  the  bottom  of  this  sandstone,  accordiiift  to  the  well 
record,  is  at  an  altitude  of  8-J5  feet,  the  thickness  is  3155.  It  is 
tlioiifrht,  however,  that  the  beds  observed  near  the  mouth  of  the  well 
are  not  at  the  top  of  the  formation  and  that  some  higher  strata  have 
l>een  lemoved  by  erosion. 

The  Dakota  formation  is  compost'd  largely  of  thick  dejjosits  of 
coarse  friable  sandstone,  light  buff  to  rusty  in  color,  with  interltedded 
clay  Im'iIs  of  different  colors,  mostly  blue,  gray,  and  yellow.  One 
thick  bed  of  clay  north  of  Sioux  City  overlies  the  ina.ssive  croas- 
lieddcd  sandstone  which  outcrops  along  the  river  banks  in  that 
vicinity.  Numerous  iron-oxide  concretions  abound  in  the  clay,  as  do 
akso  thin  lieds  of  sanilstone  merging  into  irregular,  .sandy  iron-oxide 
deposits  of  variable  thickneas.  Lignite,  in  thin  irregular  Ix'ds,  occurs 
in  the  upjx'r  part  of  the  foi'mation,  and  akso  at  lower  levels  near 
Jackson  and  Homer.  .Many  well-i)reserved  leaves  are  found  which 
have  iK'en  studied  and  described  by  various  jialeontologi.sts. 

J’be  component  Ix'ds  of  the  Dakota  formation  in  this  region  are  not 
sufficiently  continuous,  extensive,  nor  distinctive  to  afford  a basis  for 
subdividing  the  formation  into  different  horizons,  yet  in  the  outcrop 
area  the  following  order  has  been  observed,  paasing  downward: 
(1)  Porous  .saiuksfone  with  root  marks,  interstratified  clays,  and 
shale  or  lignite  beds;  (i2)  clay,  thin  sandstone,  and  concretionary  iron- 
stone iH'ds;  (3)  massive,  croas-beddeil  sandstone  with  thin  Ix'ds 
of  clay. 

.Vs  the  sandstones  weather  more  slowly  than  the  clay  beds  they  often 
form  blurt's  (see  PI.  IV,  .1),  which  extend  as  a more  or  le.ss  con- 
tinuous escarpment  from  southea.stern  Dakota  County  to  a point  near 
Ponca.  .Vt  cut  banks  along  the  river  and  near  the  mouths  of  a few 
ravines  these  blurt's  form  ]U'ominent  points  and  buttre.s.ses.  The 
topography  varies  somewhat,  the  massive  sandstone  giving  sharj)  out- 
lines and  the  cla\'  more  gradual  slopes.  I.z)ess  and  Gi'aneros  clay 
often  slide  ilown  over  these  oiitcro])s.  concealing  the  beds. 

Uccliun  of  Ihikotu  .lumlxhmc  5 milrx  xouthruxt  of  llomcr,  Schr, 

Kwt, 


Thin  beds  of  sioidstone  and  clay,  colort'd  by  iron IS 

Sandstone,  massive.  cros.s-l>edd<sl.  These  lieds  vary  imicli  In  texture; 
within  a few  feet  tliey  may  tirade  from  sand  into  sjimlstone  and  oven 
quartzite.  The  colors  are  light  gray,  rusty,  and  dark 19 
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Section  of  Itnkola  mimlstonc  and  overlying  Iockk  at  the  i/uarry  junt  northiretl  of 

Homer,  Xehr. 


F«t 


Ia)Css  at  top  of  bluff 12 

Cliiy.  slialj’  and  oxidized  to  a yfllowiah  color 2 

.SaiidHtoiu\  littbt  colored,  iHiroiiH,  nms.slve,  not  cro8s-be«Uied i 

Clay,  IlKlit  colored.  <-oiicrt‘tloiiary 2 

.Sandstone,  iiincU  like  No.  li  but  with  nsit  inarks  lu  upiier  |«irt W 

Clay,  littbt  colorwl.  sjtiidy,  oxidlzetl;  yellowish  at  plaivs,  with  bard  layers 

of  coucretlonar.v  iron  1 to  12  inches  thick - 2? 

Clay,  yellowish,  with  fewer  Iron  concretions  than  in  No.  ;i 5 

.Sandstone,  littht  (adored  to  rusty,  nmsslve.  cross-b(>dd(al.  Interstratlfieil 

with  thin  layers  of  clay ‘J> 


In  the  Ashford  well  just  west  of  Homer,  the  lowe.st  bed  of  (he 
above  section  was  not  inmetrated  at  a level  fully  70  feet  lower.  This 
ineinU'r  of  the  Dakota  formation  rises  high  in  the  bluffs  some  O or  7 
miles  southeast  of  Homer. 


SeelioH  of  Dakota  xandHione  and  glaeial  elay  in  the  quarry  at  Jnekxon,  Dakoht 

I'ouiily,  \clir. 


F«-i 


(llaolnl  clay  with  some  sand 3 

Sandstone,  rusty i-I 

Sandstone,  llttht  colortal,  bsisely  cenn  iitiHl 2 

Sandstone,  rusty  to  llaht  colonsl,  friable,  in  lasls  2 to  S Inches  thick  with 

thin  layt-rs  of  IlKht-eoloreal  clay  between S 

Clay,  sjoidy,  llcht  coloriHl 1 

Sandstone,  licht  colonsl,  friable IJ 

Sandstone,  clay  or  sand,  varying;  (ador  rusty  to  light 3 


I’arts  of  the  stone  in  this  ciuarry  are  used  for  building  purpo-ses. 
.Several  good  s|>ecimens  (tf  leaves  were  found  hert*.  According  to  the 
rejMii't  of  the  well  drillers  a thin  bed  of  impure  coal  lies  30  feet  Indow 
(he  lowest  point  in  the  <iuarrv. 


Iteeord  of  Matlixon'x  well,  S.E.  t S.W,  i *cc.  20,  T.  SI  .V.,  R.  6 K„  itoulheoxt  of 


Sbnly  limestone »-  ' 

Chalk  S-  12 

Hark  shale 2 12- 4,a 

rtiue  clay ■t.’V-l(k> 

Soft  sandstone 105-277 

Sand  and  gravel 277-.302 

Clay  or  shale ;{ir2-312 

Soft  sandstone S12-^k7 

tiravel 4S7-517 


BENTON  OROUF. 

The  Denton  group  lies  lietween  the  Dakota  and  Niobrara  formations 
ind,  as  Mr.  Darton  has  shown,  is  separable  in  this  region  into  tlmv 
listinct  formations,  which  represent  the  (iraneros  shale,  the  Green- 
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I' 


Jf.  GREENHORN  LIMESTONE  ON  GRANEROS  SHALE  NORTHEAST  OF  PONCA.  NEBR. 
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horn  limestone,  and  tlie  Carlile  formation  of  eastern  Colorado  and 
the  Black  Hills. 

OranrroK  shale. — The  liest  exposures  of  the  (iraneros  shale  are  in 
river  bluffs  below  the  mouth  of  the  .Vowa  Crwk,  alxive  Ponca  Land- 
ing, and  at  the  Biglev  Ravine,  near  Ponca.  The  shale  lies  on  the 
Dakota  sandstone  and  is  overlain  by  the  (ireenhorn  limestone.  It 
occurs  high  in  the  slopes  in  Dakota  County,  and  dijis  gradually  to 
the  northwest,  its  base  reaching  the  level  of  the.  river  alwut  3 miles 
north  of  Ponca.  The  thickness  in  Dixon  County  is  from  .W  to  (iO 
feet,  while  in  the  Black  Hills  it  varies  from  800  to  !)(X)  feet.  Ac<-ord- 
ing  to  Mr.  Burchard  “ it  appears  to  thin  out  and  di.sapiiear  southeast 
of  Homer,  where  the  Greenhorn  limestone  lies  very  clos«»  to  if  not 
directly  on  the  Dakota  .sandstone.  It  is  composed  principally  of 
very  dark  gray  to  bluish-gray  clay  or  soft  shale  which  gi’ades  almve 
and  ladow  into  harder  shale.  The,  section  at  the  mouth  of  Aowa 
Creek  (p.  7)  .shows  the  usual  relations. 

Greenhorn  limestone. — This  medial  member  of  the  Benton  group 
lies  from  oO  to  (iO  feet  above  the  Dakota  sandstone  and  is  18  to  20 
feet  thick,  not  including  a few  feet  of  shaly  transition  beds  almve  and 
below.  The  principal  rock  is  fossiliferoiis  limestone  with  an  admix- 
ture of  clay  and  some  sand.  The  upper  beds  are  slabby,  highly  fos- 
.siliferous,  and  stained  with  iron,  while  the  lower  beds  are  more 
mas.sive  and  chalky  and  contain  a smaller  number  of  large  fossils. 
The  formation  is  characterized  by  vei-y  numerous  casts  of  Inoeeramns 
lablatus  (see  1*1.  VI).  This  limestone  was  tracetl  from  high  in  the 
hills  of  southeastern  Dakota  County  to  the  river  level  in  the  Ionia 
section  northeast  of  Newcastle. 

PI.  IV^,  li  shows  a characteristic  outcrop  of  this  limestone.  The.st> 
Ixsls  weather  out  like  clialk  and  were  formerly  mistaken  for  the  Nio- 
brara chalk  ro<-k,  wliich,  however,  occurs  at  a higher  level  farther 
we.st. 


•S'cclion  of  Greenhorn  Hineslone  and  nssoeiated  beds  in  cut  hank  and  slide  three- 
fourths  mile  norlhtresl  of  1‘omsi  l.anding,  Sehr. 


Ixiess  and  till SO 

Greenhorn  limestone: 

Limestone,  weathennl,  sjuidy:  eoiituliis  nmny  easts  of  Inoeeramns 

labial  ns S-0 

I.lmestone.  bliilsh  ftray,  massive,  chalky 10 

Graneros  shale: 

Clay,  bluish,  stratified 20 

Clay,  dark  or  bluish,  at  ])laces  rusty 25-30 

Shale,  dark,  quite  hard 2 


•Geology  of  Dakota  County,  Nelir. ; I'roc.  AcaU.  Sd.  of  Sioux  City,  Iowa,  liKl.t— t,  vol.  1, 
p.  150. 
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Curlilf  x/mlt'. — Tliis  upixTiuost  division  of  the  Benton  grroiip  liepin- 
to  appear  above  the  (Irt-eidiorn  limestone  in  eastern  Dixon  Comity 
and  thickens  westward  to  170  fetd  in  northwestern  Dixon  Conritv  to 
over  2(K)  feet  at  Xiohrara.  and  to  .')00  to  700  feet  in  the  Black  Hills.  In 
the  eastern  [lart  of  its  outcrop  area  it  erodes  rapidly,  fonninp  slopes 
over  which  loess  ami  Glacial  drift  slide  from  above,  concealing  it  at 
many  iioints  in  the  lihitfs  of  Dixon  ('onnty.  The  base  of  the  foniia- 
tion  reaches  the  level  of  the  river  just  west  of  the  so-called  Ionia  Vol- 
cano, northwest  of  Newcastle.  'I'he  upper  surface  is  alxmt  140  feel 
alaive  the  river  level  in  s<>c.  28,  T.  32,  K.  4 E.,  97  feet  alxive  at  Ver- 
milion Kerry,  71  feel  alxive  northeast  of  St.  James.  30  fend  above 
north  of  St.  Helena,  and  reaches  the  level  of  the  river  alxmt  4 miles 
Ix-yond  the  last-named  town.  Recent  slides  northeast  of  Ponca  ex- 
|x)s*>  8 to  12  feet  of  Carlile  above  (Ireenhorn  limestone  in  the  vicinity 
of  the  ferry.  \ well-markefl  line  of  contact  with  the  Niobrara  chalk 
alM)ve  is  shown  in  PI.  V,  .1. 

The  formation  is  compf)sed  i)rinci|)ally’  of  dark-prav  and  hhiish- 
jrray  stratified  clay.s.  with  two  zones  of  fos,siliferoiis  chalky  shale. 
Sandstone  beds  of  variable  extent  and  character  genenilly  Oi'ctir  at 
different  levels,  hut  usually  near  the  top.  as  just  we.st  of  Vermilion 
Kerry.  Larp-  concretions  of  carbonate  of  lime  are  found  alxtve  the 
middle,  of  the  formation.  Drillers  in  penetrating  this  formation  exjx- 
rience  difficulty  with  the  hard  concretions  and  sandstone  and  with  the 
thin  layers  of  iron  jiyrites  which  also  often  occur  in  it.  Many  fi-sh- 
scales.  a large,  flat  form  of  InorcramuK,  PrionorycluH,  Scrpiila.  ami 
Oxfrf'd  roiif/rxfti  are  common  fossils. 

A locality  in  northern  Dixon  County,  in  sec.  10,  T.  31,  R.  .5  FL..  ha.s 
receivc(l  the  name  Ionia  Volcano.  It  is  siinplv  a blnff  of  shale  in 
which  the  oxidation  of  a large  amount  of  iron  pyrites  often  pixxluces 
considerable  heat,  at  times  sufficient  to  give  rise  to  steam  and  sulphur 
fumes,  and  even  to  cause  slight  baking  of  the  shale. 

Two  zones  of  concretions  of  carbonate  of  lime  occur  in  the  Carlile 
shale.  'I'he  lower  zone  is  a continuous  one,  and  its  concretions  are 
large,  lens-sliaped  forms,  2 to  8 feet  long  and  1 foot  or  more  thick 
(PI.  W It).  'I'his  horizon  continues  at  about  .'iO  feet  from  the  top  of 
the  foi-mation  from  high  in  the  slojie  in  sec.  32,  'I'.  32.  R.  .5  E..  to  a 
point  bcdween  St.  James  and  St.  Helena,  where  the  dip  takes  it 
down  to  the  level  of  the  Missouri.  The  upper  zone  consists  of  smaller 
concretions  at  a less  continuous  horizon  8 to  10  fmd  almve  the  first. 
'I’liese  concretions  weather  out  and  fall  to  the  base  of  a slojK*.  where 
they  crack  into  irr^nilar  pieces.  In  many  of  them  calcite  ami 
selenite  crystals  occur. 

While  s<‘lenite  crystals  may  l»  observed  throughout  the  firanero;- 
Carlile.  Niobrara,  and  Pierre,  they  are  most  abundant  on  slo|x>s  ef 
the  Carlile  formation,  especially  at  the  Ionia  Vokuino  or  on  other 
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bluffs  ill  that  region,  where  they  are  eoiuinonly  mistaken  for  mica. 
They  vary  in  size  from  minute  lu'edles  to  'i  to  8 inches  across.  They 
originate  near  the  surface  from  .the  weatliering  of  the  iron  pyrites 
scattered  tlirough  the  clay,  some  of  the  |)roducts  of  which  react  with 
lime  in  solution  in  ])ercolating  waters,  forming  calcium  sulphate 
which  crystallizes  as  selenite.  'I'he  usual  Ijtdief  that  they  were  formed 
when  the  strata  were  deiaisited  and  that  they  occur  in  large,  niimbei-s 
throughout  the  lieds  is  therefore  erroneous. 


tieclum  <if  t'arUlc  shale  and  assorinird  fonnalions  at  the  Ionia  Volrann,  in 
northern  Dixon  Vounty,  Sehr. 


F«'t. 

I/.ef»  and  till 1."i  :if> 

Clay  (t'arllle),  dark,  plastic,  ('ontalns  sulphate  of  Iron,  epsoin  salts, 
selenite  crystals,  etc.,  over  the  surface.  Sulphur  dioxide  fumes 

rise  from  the  clay  at  one  isilnt , 112 

Shale,  hliilsh I."!) 

I.lmestoue,  slahhy,  with  fish  s<-ales  ami  Inoeernmns  lahialtis IJ 

.Altitude  of  river.  1.11.S  f<“i“t ; of  fop  of  hill,  t.211.%  fis-t. 


The  lowe.st  lied  is  a part  of  the  Greenhorn,  while  the  overlying 
hhii.sh  shale  is  a transition  to  the  base  of  the  ('arlile.  It  is  promi- 
nently represented  in  a ravine  lielow  the  old  landing  alxmt  1 mile 
away. 

Profes.sor  Todd  has  noted  the  existence  of  a thin  but  very  per- 
sistent layer  of  clay  closely  resiMiibling  InMitonite  nmir  the  middle  of 
the  (’arlile  formation.  It  varies  from  li  to  8 inches  thick.  At 
Vermilion  Ferry  it  is  about  10  feet  above  the'  river.  At  the  Ionia 
Volcano  it  is  about  100  find  above  the  to])  of  the  Greenhorn  Ix'ds.  and 
it  is  at  same-  horizon  in  ravines  in  the  SW.  ^ sec.  20,  T.  81  N.,  R.  5 Pi., 
and  in  a shaft  in  the  SW.  ^ st'C.  2-1  of  the  same  township.  It  is  sug- 
gt'sted  that  it  may  originally  have  Ik'cii  a thin  stratum  of  volcanic 
ash. 

NIOBRARA  FORMATION. 

The  Niobrara  formation  lies  between  the  Carlile  and  the  Pierre 
shales  and  is  a conspicuous  and  characteristic  feature  of  the  region. 
It  outcro])s  in  the  creek  slojies  of  northwestern  Dixon  ('ounty,  high 
in  the  river  bluffs  ju.st  west  of  Vennilion  Ferry,  and  thence  westward 
and  northward  along  Missouri  River  and  its  tributaries  to  the  great 
i>end  of  that  river  in  South  Dakota.  \ thickne.ss  of  about  180  feet 
remains  in  the  hills  northeast  of  St.  dames.  Nelu-.,  while  westward  at 
the  margin  of  the  Pierre  shale  the  total  thickness  is  over  200  feet. 
The  easternmost  points  at  which  the  formation  is  ex])osed  or  found  in 
Wells  are  in  the  .SF.  | SW.  ] se<‘.  82.  T.  82  N.,  R.  o and  the  W.  J 
sec.  li,  T.  29  N.,  R.  5 1*1.  'I’he  <li]),  which  is  we.slerly,  is  low  from  St. 
James  to  Niobrara,  beyond  which  the  up|)er  surface  .seems  to  be 
nearly  level  with  perhaps  a slight  rise  in  the  direction  of  Chamber- 
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lain,  S.  Dak.  The  base  of  the  formation  is  !)7  feet  alxive  the  river  near 
Vermilion  h'errj’,  71  feet  northeast  of  St.  James,  and  30  feet  at  St. 
Helena,  a few  miles  lx*yond  whieh»il  passes  lielow  the  level  of  the 
river.  .Vt  the  cement  works  west  of  Yankton.  S.  Dak.,  the  upper  sur- 
face is  fully  140  feet  above  the  river  surface,  while  the  base  lies  a few 
feet  ladow  it. 

The  formation  is  composed  of  lead-pvH.V  chalk  roc'k,  which  weath- 
ers yellowish,  with  a variable  admixture  of  clay  and  sand.  Thin 
limestone  LhhIs  composed  of  small  Ostrea  conyemta,  found  principally 
in  the  upper  portion,  are  a characteristic  feature  (see  PI.  V'l).  In 
Cedar  County  and  apparently  at  Niobrara,  Knox  County,  the  base 
of  the  formation  is  a sandy,  hard  limestone.  The  purer  chalk  beds 
vary  from  less  than  1 inch  to  as  much  as  6 feet  in  thickness  and  mei^ 
into  mixtures  of  chalk  and  clay  in  variable  proportions.  The  upper 
surfa<-e  is  usually  weathered,  leavinjr  a relatively  larger  percentage 
of  clay,  iron,  and  sand  than  is  found  in  the  more  mas.sive  beds  below. 
In  the  latter  there  are  nearly  vertical  joint  planes  intersecting  each 
other  at  angles  of  about  DO  degrees.  Deeply  decayed  surfaces  have 
gyi)sum  plates  in  the  joint  and  bedding  planes,  and  at  places  .selenite 
cry.stals  are  scattered  over  the  surface.  The  purer  massive  chalk  is 
of  fine  grain,  porous  texture,  low  specific  gravity,  and  gives  a charac- 
teristic dead  or  hollow  sound  when  struck  with  a hammer.  Its  eco- 
nomic value  lies  in  its  u.se  for  the  manufacture  of  cement  and  for 
building  .stone. 

The  chalk  blulls  of  the  Mis.souri  present  a strikingly  barren  appi*ar- 
ance  and  are  usually  of  a conspicuous  yellow  color.  The  bluffs  have 
a uniform  height  above  the  river  for  a distance  of  over  *200  miles  in 
Nebraska  and  South  Dakota,  but  are  notched  by  many  small  draws. 
The  upper  surface  of  the  formation  falls  to  within  8 or  10  feet  of  the 
river  at  Wheeler  and  Nieveen.  S.  Dak.  For  most  of  the  distance, 
from  a point  .5  miles  lielow  Greenwood  to  Yankton,  the  Niobrara 
bluffs  are  prominent  on  one  side  of  the  river  or  the  other.  At  a nani- 
l)cr  of  places  slight  faults  and  flexures  were  observed;  most  of  the 
latter  occur  at  the  mouths  of  small  ravines  and  appear  to  be  caused 
by  the  swelling  of  U-ds.  The  steeper  slojies  are  often  covere<l  with 
sjilinters  of  chalk  nx'k  broken  from  the  cliffs  above. 

.s’ccIioH  nf  yiiihriini  UmcKlimr  iinil  uxKuvinti'il  formatioiin  nuriheuxt  of  S'l.  Jamo. 


Ldoss.  Ilises  ill  liills  to  an  altitude  of  over  1,400  feet 

Niobrara  chalk,  massive,  soiiiewlmt  sandy,  and  harder  In  lower  beds. 

Bas(‘  at  l,‘.tO."i  fret  aliove  s<>a  level.  Ilises  in  hills  to  an  altitude  of  1,3IU> 

fret,  or  a thickness  of  130  fret  e.\|s)sed 40-50 

Uarlile  clay,  dark  and  bluish,  with  some  sand  and  sandstone.  Ijirae  cal- 
enreons  concretions  50  to  55  fret  below  top.  E.viiosed  in  sloiie  to  river.  H 
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Section  of  Xiobrara  limtutoiic  and  Pierre  slmle  on  /itizile  Creek  at  bend  in  road 


1 mile  nouth  of  Bazile  Point,  Xebr. 

Pierre  shale:  Feet. 

C'arlxumceiiiis  clay,  dark  in  bank,  liiilitcr  on  weathered  surface, 
which  is  strewn  with  seicnite  crystals  and  small  yellowish  con- 
cretions of  Irregular  form i 6 

Niobrara: 

Weatheretl  chalk,  yellowlsli,  with  3 or  4 littht-coloretl  streaks  2 inches 

thick  and  about  1 fimt  apart,  O.  eonyexia  present 7 

Chalk,  ImkIs  IrrcBUlar,  sandy,  and  at  places  concretUmary ; Kyl)sum 
tilates  occur  in  IteddiiiB  and  irregular  joint  planes.  Lower  betls  (i  to 

8 inches  thick.  O.  conyesta  is  the  common  fossil 8J 

Blue  chalk,  lower  4 feet  in  2 beds;  large  Inoeeraini  aud  O.  con- 
yesta present 8 


Analysis  of  Xiobrara  chalk  rock. 
[Hns'lnon  Crouch,  analyst.] 


Moisture 

SiO, 

Organic  matter. 

SO, 

CO, 

CaO 

FcrO,ati(i  AliOi 
Mg 


Cnweathercd 

specimen. 

Weathered 

spocimen. 

0. 70 

1.11 

4.52 

6.02 

3.14 

1.03 

2.14 

.85 

37.80 

37.11 

49.66 

47.98 

l.«7 

5.92 

Trace. 

Trace. 

99.8(> 

100.02 

PIERSE  SHALE. 

The  Pierre  sliale  is  the  tliickest  memlicr  of  the  C'retaceons  in  Ne- 
braska, varying;  in  thickness  from  a few  feet  in  liorthwe.stern  Cedar 
County  to  over  500  feet  in  we.stern  Boyd  Comity.  The  base,  lying 
on  the  Niobrara,  slopes  down  slowly  from  western  C'edar  County  to 
central  Knox  Coiiiity,  beyojid  which  it  is  eithei*  horizontal  or  has  a 
slight  rise  westward.  The  eroded  top  reaches  an  altitude  of  over 
1,000  feet  in  western  Boyd  County.  ,Vt  the  cement  works,  4 miles 
west  of  Yankton,  S.  Dak.,  the  Pierre  clay  just  above  the  Niobrara 
chalk  is  distinctly  crumpled,  a feature  which  may  have  been  caused 
by  the  ice  sheet. 

During  Eoc-ene  and  early  Miocene  times  this  region  was  a land 
area  eroded  into  hills  and  valleys.  The  Pierre  clay  was  entirely  re- 
moved in  the  eastern  part,  and  on  the  rough  upper  surface  later  Ter- 
tiaiy  and  Quaternary  deposits  weie  hiid  down,  to  be  themselves  in 
turn  partly  removed  by  weathering  and  erosion. 

The  Pierre  shale  is  commonly  called  “ gumbo  ” and  "soapstone,” 
and  consists  principally  of  dark  and  bluish,  plastic,  and  finely  strati- 
fied clays.  Tt  carries  lenses  of  limestone,  and  beds  of  shale,  impure 
chalk,  and  thin  layers  of  concretionary  iron.stone.  At  its  base?  there  is 
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II  (lark  carlxmiKTHMis  clay,  rcscinlilinji  coal,  wliicli  is  <'.\|ios(‘(l  alone  th*  I 
Missouri,  bcgiimiiifr  in  irregular  lciis<»s  near  CliaiulH»rlain,  S.  Dak-  I 
ami  extemling  as  a coiilinuous,  well-iuarkeil  horizon  from  a few  mile?  I 
farther  down  the  river  to  eastern  Knox  County,  At  the  hitter  plaee  1 
it  contains,  m>ar  the  middle,  an  admixture  of  whitish  clay,  resembling  I 
fuller's  earth  and  varying  in  thickness  from  10  to  SO  f(H>t  or  more. 
The  next  horizon  alaive  is  made  up  of  dark  and  bluish  plastic  clav- 
with  thin  seams  of  iron  ore.  Alnive  this  are  alternating  Ix'ds  of  ?haly 
chalk  and  day.  the  former  weathering  ri'ddish;  tlu*se  chalky  lieds  »re 
often  mistaken  for  Xiobrara  chalk.  The  highest  lieds  of  the  Pienv. 
as  obsc'rved  in  Hoyd  County,  are  bluish  clay  with  some  concretions  of 
iron  ore.  The  sections  on  jiage  17  give  the  strata  more  in  detail. 

The  Piem*  shale  in  this  ri'gion  is  not  rich  ii)  fossils.  A few  /ftfic- 
erami,  shark’s  ttadh,  and  mososaur  remains  were  observed  by  the 
writer.  Mr.  R.  F.  Stout,  Center,  Xebr.,  has  collect(*d  from  Pierre 
chalky  IkhIs  alxuit  7‘2  vertebne,  the  paddle  liones,  and  pieces  of  ribs 
of  a very  large  mo.sosaur.  He  also  secured  crocodile  bones  and  * 
numlx'r  of  I 

The  lieds  do  not  rist>  steejily  in  bluffs  but.  weathering  rapidly,  forni 
rolling  hills  and  long  slopes.  .V  typical  hilly  country  of  Pierre  shale 
lies  betw(*en  Santee  and  Herrick  in  what  is  called  the  Devil's  Xesi- 
The  hills,  though  usually  either  grass-covered  or  farnuHl  where  not 
too  rough,  show  light  to  dark  bands  at  different  levels.  This  apf>eat'  I 
nnce  is  due  to  the  alternation  of  lieds,  the  chalky  deposits  causing  bgl'' 
bands,  the  chalk  stained  with  iron  giving  rise  to  yellowish  soil,  and  ! 
the  dark  clays  and  iron-bearing  Ix'ds  giving  brownish  and  dark 
stiraks.  I 

fn  the  high  ridge  just  north  of  Xiobrara  River  and  southeast  of 
Spencer,  certain  hard  beds  at  different  levels  (muse  flat  summits  or  a 
s(‘ri(>s  of  irregular  stejis  rising  from  east  to  west.  The  topogr.ijdiy  of 
the  different  zones  of  the  Pierre  is  well  shown  along  Hazile  Civek. 
which  has  a grade  of  about  400  f(>et  in  "24  miles.  (Tradual  clay  slop*" 
extend  from  altitude  I.riOO  to  about  1.500  feet;  steeix’r,  chalky  slopo^ 
with  a narrower  valley  extend  from  altitude  l..')00  to  1.4(X)  feet;  wliik 
the  clays  Ixdow  give  more  g(‘utle  slopes  and  a wider  valley  down  to 
about  1.2S0  f(>et.  at  which  altitude  the  Xiobrara  chalk  Ijegins  and 
bluffs  iircvail. 

■k  very  noticeable  h'ature,  especially  in  northern  Holt  County,  is 
the  jiresence  along  Xiobrai’a  River  and  its  tributary  creeks  of  many  | 
landslides,  caused  by  the  infiltration  of  ground  water  through  joint-? 
in  th(-  clays,  rendering  them  plastic.  Fully  .50  slides  may  Ix'  siwn 
along  F.agle  Creek.  lx'tw(>en  Turner  and  Ray,  where  Pierre  clay  ri-e- 
from  00  to  100  fe(>t  in  the  slopes.  .Vt  .fohn  Dolin's  place,  in  sec.  'S 
T.  32,  R.  11,  a slide  formed  in  1803  has  a length  of  20  rods  and  ver 
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tical  displaceineut  of  from  .50  to  1(X)  feet.  It  completely  dammed 
Kagle  Creek,  causing  the  channel  to  shift  several  rods  stmtlnvard. 

Srclion  of  Pierre  nhnie  aiong  Uazilc  Creek  J mile  Houtheaxt  af  Maekeyville,  \ebr. 

Feet. 

Hliiisb  clay  with  flakes  of  iron  o.\ide  on  surface 7!t 

Dark,  carlionaceons  t-Iay  which,  at  |)lac«‘S,  is  cliaiky,  extending  ladow  the 

water  in  the  creek 11.’ 

Hrrtiim  o/  Pierre  xliale  and  Xiobrara  limextnne  xoiith  af  the  Mixxuari  Rieer  and 
' d inilex  irext  of  I'nrt  Randall,  S.  Dak. 

IMerre  sliaie:  Keel. 

Clay  with  Ironstone  over  snrfac*-;  sonic  s<-lcnlte  alsive lit 

Clay,  yellowish,  l•llalky.  varies  in  cliaracfer  from  massive.  Imimre 
clialk  to  larite  concretions  of  clialk  and  clay.  Dark,  flat  concre- 
tions iK'ciir  at  liasi" 11 

Clay,  very  dark  : carhonaciHiiis  with  tliln,  ilKiit-colorisl  .seams  at  hase; 
definitely  jointml.  stamlint:  as  lmttress*>s.  Irntween  wiiich  it  weatliers 
into  amiihitlieater-like  ris-esses;  surface  lighter  wliere  weatliered; 
Sj’psiim  flour  and  stdeiiile  in  Joint  and  lasldlnK  plains.  lyemon-yel- 

low  l•oncretlons  iHfur  near  top  of  lieds 2S 

Niobrara  : 

Chalk,  weatliered  above,  darker  lielow  ; wltli  few  fossils 40 

Section  of  Pierre  xliale  and  orerlying  deiioxitx,  one-half  mile  northeast  of  Center, 

Xebr. 

Keel. 

I,oess 4 

Sandy  sloiie 0 

rebhles  and  itravel,  tlien  tine  sand  and  glacial  pebbles  at  Iiase llO 

Pierre  shale; 

Dark  clay,  soinewliat  <-halky  wlieu  dry IJ 

I.lslit  bnll-colored  clay,  lasldlnt;  not  plain,  sliowlnt;  siypsum  Hour  and 

small  selenite  crystals  in  joint  and  litsldin)!  plains 4J 

Clay,  llitlit,  lilne,  or  dark  at  places;  cUalky  and  hard.  Rosettes  of 
selenite  common  over  upper  2 ft>et.  (Sypsnm  lliair  In  cracks:  crys- 
tals in  joint  and  iHsldinp  plains 1!> 

Clay,  dark  trray 2 

(’la.v,  dark.  |ilastic.  with  It  to  (i  inch  zone  of  oxidizisl  iron  concretions 
112  fts-t  below  to|i.  Tills  clay  seems  to  extend  Ih'Iow  the  creek.  K.\- 
IKised 4.5 

Section  of  Pierre  shale  above  the  Whiling  Itridge,  7 miles  southeast  of  Siieneer, 

Xebr. 

Kts.1. 

Clay,  dark,  plastic,  with  tliln  siauiis  of  iron ^ 170 

5'ellowish  clay,  darker  wliere  not  weatliered.  witli  some  isirtions  lilnish 40 

Chalky  heils,  at  |ilaces  liard  enou»;li  for  bnlldiiiK  pnr|ioses 2 

AlternatiiiB  dark  sliale  and  clay;  tlie  slialy  la-ds  stand  out  as  bnttress<>s ItO 

.\ltltnde  of  river.  1..502  feet;  top  of  slo|ie.  1.750  feet. 

.■|(!;il— luii  215— OS 2 
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TERTIARY  SYSTEM. 

Two  foniialions  of  lalcr  Tertiary  a<re  iKCur  in  this  iTjrinn : one  is 
the  .\rikaiTH‘,  whidi  has  a wide  ranpe  over  western  Nebraska  and 
adjaeeni  States:  the  other,  wliieh  has  no  name,  eonsists  of  certain 
stratified  sands  and  clays  fouiul  in  Ilolt,  Kno.v.  and  Cedar  counties. 

ABIKAREE  FORKATIOM. 

'Phe  .Vrikans*  formation  is  <-oinposed  of  prayisli  sand  and  sandy 
clays,  witli  l(H-al  In-dsof  saiulstone,  (luart/ite.  c-onglomerate.  and  fresh- 
water limestone,  which,  in  the  table-lands  of  Boyd,  Holt,  and  Knox 
coiiiitie.s,  are  100  feet  or  more  thick.  From  these  nearly  level  an>as 
the  formation  thins  on  the  slojies  and  ridfres  toward  and  l)*-twet*n  the 
stream.s.  ('ei'tain  outliers  in  the  eroded  areas  fjive  rise  to  buttes  of 
more  or  less  prominence.  Orijrinally  the  formation  extended  over 
all  of  the  western  ]iart  of  the  region  to  which  this  report  relates  and 
well  into  Cedar  Comity  and  perhaps  farther  east,  but  by  sul>s«.*<iuent 
erosion  it  has  been  widely  removed,  leaving  only  a few  remnants,  cap- 
ping buttes  on  some  of  the  northwest-southeast  tn‘nding  ridges  to  tin- 
ea st. 

The  sandy  portion  of  the  formation  is  in  part  unconsolidate«l.  the 
grains  usually  la-ing  feebly  cemented  by  a small  amount  of  calcium 
carbonate.  AVhere  there  is  more  complete  cementation  there  are  hxnl 
IkmIs  of  sandstone  which  generally  show  cross-l)edding.  In  .several 
cases  the  rwk  contains  ]K‘bbles.  In  most  of  the  buttes  theiv  otviirs 
it  hard,  greenish  saiulstone  or  quartzite  with  a silicious  cement,  itlenti- 
cal  with  that  found  in  the  Bijou  Hills  of  South  Dakota  and  at  Wood- 
rutl',  Kans.  I'hese  hard  Imds  do  not  occur  at  definite  levels,  the  nature 
mid  kind  of  the  rock  often  changing  within  a few  feet. 

Not  many  fo.ssils  are  found  in  the  Arikaree  formation.  Silicitied 
wood  is  abniulant  on  the  place  of  .Vndrew  Luku|>,  southwest  of 
Verdigre.  Several  mammalian  bones  have  lieen  found  alxuit  the 
buttes,  blit  the  writer  saw  only  one  bone  of  that  class  emlHuldiHl  in 
the  rock.  'Phe  most  consjiiciious  outcrops  are  in  the  well-known 
Twin  Buttes.  10  miles  west  of  Butte,  Boyd  County  (PI.  VII.  .1), 
iind  Stony  Butte.  :i  miles  southwest  of  Verdel,  Knox  {’oimty.  Twin 
Buttes.  2,0(>0  feet  in  altitude,  are  so  prominent  that  they  can 
seen  for  many  miles,  even  from  pidnts  in  South  Dakota  lx»yond 
.Missouri  Biver.  From  the  to[)  of  the  southeast  butte,  which  rises 
over  100  feet  above  the  plain,  a good  idea  can  l>e  gained  of  the 
former  extension  of  the  .VrikariH'  table-land  north  in  Dakota,  west  in 
Keyapaha  County,  and  south  in  Holt  County.  The  altitude  of  Stony 
Butte  is  alHiiit  1.700  feet;  in  it  the  Pierre  clav  is  capix'd  by  '2i>  feet 
of  .\rikaree  formation,  the  latter  being  compost-d  of  eross-lH‘dded 
sandstone  and  quartzite,  with  a small  amount  of  sand  at  the  base.  .V 
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this  sand  crumbles  out  or  washes  away,  the  hard  IhmIs  above  are  un- 
ileriuined  and  break  into  large  pieces  or  bowlders  which  scatter  over 
the  Pierre  slope  lielow. 

Hfvtiun  of  Tortinry  iliyomis  in  bluffs  northeast  of  Badger  Bridge,  Boyd  County, 

\'ebr. 

Feet. 

Sand  ami  gravel  In  sloi>e 3S 

.Siuidstotie.  (inartritie,  greenish  to  light,  cross-bedded,  weathers  to  light 

color 2 

Saiidj-  loam,  grayish,  light  on  surface,  darker  In  bank;  not  plainly  strati- 
fied; contains  in  upper  part  hard  concretions  t!  to  S inches  in  diame- 
ter. These  break  into  Irrcgniar  pieces  showing  dendritic  structure 7 

l.oaiu.  grayish,  sandy,  weathers  to  a yellowish  or  buff  color,  resembling 

loess;  lies  on  Pierre  shale  at  an  altitude  of  l.SOO  feet 02 

Seetion  of  Tertiary  deposits  at  the  southeast  Twin  Butte,  Boyd  County,  Sebr. 

Feet. 

.Sandstone;  f(H‘t  top  of  grayish  to  greenish  and  quartzltlc,  the  rest  fria- 


ble. cros.s-betl(hsl,  and  showing  plant-like  tiilies 10-15 

Gray  sand 5-10 

Porous  ris-k  consisting  of  sand  and  is-bbles  In  a limy  matrix 0-10 

CIn.vey  sjind,  gremdsli  in  la-ds.  grayish  im  surface !»0V 


In  a fitdd  just  north,  and  at  the  top  of  the  bluffs  along  Keyapaha 
Kiver.  tliis  lower  sand  is  underlain  by  a IhuI  of  greenish  tpiartzite, 
lieneatli  which  is  a Inal  of  losun  lying  on  Pierre  clay. 

PLIOCENE  DEPOSITS. 

At  the  close  of  Arikaree  time  the  region  was  e.xtcnsively  eroded  l>y 
tlrninage,  which  for  a while  at  least  tlowed  from  northwest  to  soulh- 
ea.st.  A few  remnants  of  the  deposits  of  the.se  old,  high-level  .streams 
limy  be  .seen  e.xtending  southea.st  across  Gregory  County,  S.  Dak.,  and 
at  other  points  farther  west.  The  longer  axes  of  the  buttes  of  Arik- 
aree  formation  in  Boyd  County  extend  in  the  same  direction.  Parts 
of  northeastern  Nebraska  were  considerably'  eroded  at  this  time,  but 
tinally  received  the  sand  and  gravel  deposits  which  are  thickest  to 
the  east  and  south.  'I'he  old  channels  extending  across  Knox  and 
Cedar  counties  and  described  by  Prof.  J.  E.  Todd"  may'  have  been 
outlined  at  that  time,  for  they'  appear  to  1k‘  related  to  the  old  chan- 
nels farther  northwest.  Old  valleys  coimect  Potica  (’reek  atid  Nio- 
brara Hiver  in  secs.  •2~>.  'it),  and  liti.  T.  114  K.  14,  and  .south  of  the  buttes 
near  Butte.  Sandy  gravel-cajijied  ridges  trenditig  tiorth west-south- 
east, with  intervening  dry  valleys,  occur  at  various  places,  notably 
•southwest  of  Butte. 

The  so-called  Pliocene  deposits  consi.st  principally  of  stratified  .sand 
with  .sotne  gravel  and  clay,  whicli  comes  to  the  surface  iti  southeastern 

* Todd.  J.  E..  Mornlnes  of  Koutlioiiotern  South  Iiakotu  : Itull.  U.  S.  Ueol.  Survey  No. 
158,  1800.  pp.  IMMil. 
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Holt  and  southwestern  Knox  counties  and  lies  lieneath  loess  and  gla-  j 
cial  drift  in  much  of  Knox  and  Cedar  counties.  The  liest  typical  ex-  1 
posures  occur  in  the  Devils  Xest  refrion  lK*tween  Santee  and  Herrick,  j 
where  a thickness  of  .>0  to  100  feet  has  been  observed.  The  relations  ’ '• 

of  these  beds  to  the  Arikaree  drift  and  loess  has  not  been  fully  ascer-  '■'* 
tained;  while  they  are  usually  described  under  the  name  Pliocene  "I 
it  seems  highly  probable  that  the  accumulation  of  much  of  the  forma-  i 1 
tion  so  characterized  extended  well  into  Quaternary  time.  ■' 

■ -1 

(^l  ATKKXAItV  SYSTEM. 

Depo.->its  lielonging  to  this  system  consi.st  of  glacial  drift,  loess,  alhi- 
vium,  and  dune  sand.  • 

GLACIAL  DRIFT. 

The  drift  is  composed  of  irregular  mas.ses  of  bowlder  clay  and  of 
sand  and  gravel  beds  with  an  admixture  of  bowldei’s  at  places,  these  ^ 
materials  having  been  carried  to  the  region  by  the  glacial  ice  sheet 
and  streams.  The  Imwlder  clay  is  exposed  lying  on  the  Cretaceous 
and  Tertiary  deposits  at  various  points  along  the  deeper  valleys,  and 
is  reached  in  wells  at  a number  of  places;  it  fre<iuently  contains  north- 
ern pebbles  and  liowlders.  Gravel  and  sand  l>eds  are  of  wide  extent  ’ 

under  the  loe.ss;they  rise  to  an  altitude  of  over  l.tiOO  feet  in  north-  "j 

western  Knox  County,  where  they  mix  with  somewhat  similar  mate- 
rials of  western  origin.  Along  some  of  the  principal  streams  the 
gravel  beds  appear  as  a terracelike  cap.  Bowlders  (X'curring  in  con- 
nection with  the  gravel  are  found  along  the  streams  and  on  hill  slopes 
in  Knox  and  Cedar  counties,  where,  as  a result  of  undermining,  they  \ 
fall  or  roll  to  lower  levels:  one  of  the  most  conspicuous  deposits  ex- 
tends from  1 to  3 miles  north  of  Hartington.  In  Dixon  and  Dakota 
counties  they  seem  to  Ik‘  buried  beneath  the  loess  and  to  la*  in  smalt 
numhers.  as  well  drillers  rarely  find  them.  The  western  limit  of 
northern  drift  extends  from  near  Vertlel  southward  along  ^’erdigl•is 
Creek. 

LOESS. 

'I'his  imjxn'tant  surface  formation,  often  called  the  Blutf  deposit, 
extends  over  most  of  Nel)raska  east  and  south  of  the  .sand  hills,  and  1 
into  Iowa,  Missouri,  Kansas,  and  other  .States.  It  is  composed  of 
fine  sand  and  clay  particles  and  contains  a small  amount  of  calcium 
carbonate  which  holds  the  grtiins  togi’ther  kKisely.  The  nearly  uni- 
versal buff  color  is  due  to  the  jiresence  of  a small  amount  of  yellow- 
oxide  of  iron.  The  thickness  varies  from  a few  feet  to  over  100  feet. 

It-s  most  noticeable  feature  is  the  uniformity  of  porous  texture  and 
massive  structure  throughout,  with  only  occasional  traces  of  strati- 
fication. In  western  Kno.x  County  the  loess  Incomes  sttndy  or 
changes  to  a loesslike  silt.  A close  examination  of  a loess  hliiff  shows 
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fiiint  yprticiil  cleavafrc  and  usually  the  prespiice  of  small,  light-col- 
ored, irn-gular  concretions.  Very  small  shells,  usually  of  land  forms, 
occur  at  many  loyalitie.s. 

The  origin  of  the  Imws  is  still  a dis])uted  (luestion.  some  geologists 
holding  that  it  is  a wind  deposit,  while  othei's  claim  that  it  has  Ijeen 
dei)osited  in  water.  From  its  character  and  relations  in  this  region, 
it  seems  probable  that  the  iirincipal  agency  has  U'en  wind,  but  the 
deiK)sits  were  locally  modified  by  water. 

The  eastern  part  of  the  area  descril>ed  in  this  report  has  a hilly 
loess  toi>ogra[)hy.  Near  Ponca  many  vertical  slips  due  to  the  verti- 
cal jointing  were  obsi'rved  iti  the  hills,  where  they  are  hx’ally  called 
“cat  stej)s."  The  vertical  displacement  qinst's  the  formation  t<>  slide 
over  and  cover  banks  in  which  oldei'  foi'inations  <x‘cur.  Where  the 
talus  is  I'lunoved  from  ladow  Ijy  a stream  or  other  ageid.  nearly  ver- 
tical loess  blurt's  result. 

Near  (’cKik  Creek.  cIom‘  to  the  east  side  of  the  Santee  Indian  Reser- 
vation. a l(K-ss  escar|>ment  la-gins  as  a blurt'  rising  from  100  to  200 
fe<-t  above  the  ('retaceons  clays  in  the  Devils  Nest  l>elow.  This  high 
ridge  extends  southeastward  and  then  curves  northeastward  to  a high 
hill  4 or  5 miles  southwest  of  St.  Helena.  The  noticeable  feature 
is  that  the  slope  is  southward  from  the  brink  of  this  e.scarpment. 
The  loe.ss  similarly  slojx-s  away  from  the  brink  of  the  Missouri  Valley 
just  south  of  \'ermilion  Landing,  Cedar  ('ounty. 

ALLUVIUM. 

Alluvial  deposits  compose<l  of  sand,  clay,  and  some  gravel,  floor 
the  principal  valleys.  The.st-  (lej)osits  have  alst>  Ix-eti  called  valley 
wash  and  bottom  land,  while  their  upix-r  surface  is  referred  to  as  a 
fl(M)d  plain.  la-vel  areas  of  the  same  nature  but  somewhat  higher, 
are  called  la-nches  oi-  alluvial  terrace.s.  'I'lie  alluvial  flats  along  Mis- 
.souri  River  vary  in  width  from  about  2 to  over  10  miles,  l>eing  wide.st 
along  Dixon  and  Dakota  counties:  In-tween  .Jackson  and  Homer  they 
form  the  extensive  bottom  lands. 

Alluvial  materials  compris*-  flood-plain  and  alluvial-fan  deposits. 
The  former  have  been  deposited  principally  by  the  Missouri,  while 
the  latter,  which  are  well  shown  between  Ionia  and  Ponca,  have  Ixen 
carried  from  adjacent  slopes  by  weak  tributaries,  and  scattered  over 
the  flood  plain  at  the  mouths  of  ravines.  The  thickness  of  the  allu- 
vium averages  much  greater  than  the  depth  of  the  river  channel;  a 
thickness  of  18.5  feet  is  reported  in  the  ,Jose|)h  Holtzbauer  well  near 
■Vten. 

The  bottom  lands  along  the  Xiobi-ara  average  from  one-half  to 
three-fourths  mile  wide  and  are  very  sandy.  Nearly  all  of  the  smaller 
streams  flow  on  narrow  beds  of  alluvium. 
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DUNE  SAND. 

In  certain  areas  the  wind  has  blown  Arikaree,  Pliocene,  and  allu- 
vial sands  into  small  dunes  or  sand  hills.  The  principal  area  lies 
south  of  Niohrara  IJiver,  and  is  from  5 to  S miles  wide,  extendinj; 
from  the  western  ])art  of  Holt  County  to  near  Hazile  Creek.  .V  few 
small  “ hlow-outs  " <K-cur  on  the  hi^-hlaml  west  of  the  town  of  Venli- 
frre.  Low  sandy  ridjres,  extemlinj'  in  a northwest -.southeast  (ruvnion, 
tK'cur  at  sevei’al  points  in  Kno.x  and  Cedar  counties:  they  were  fonned 
earlier  than  the  dunes  on  the  alluvial  llat.s.  .Vt  a numlHM-  of  places  the 
loess  is  comjiletely  covered  hy  driftin'^  sands.  A few  small  dunes  are 
found  on  the  Lo;'an  Crirk  hotloni,  neai-  Laurel. 

Kt’ONOMIC  GEOLOtiV. 

MINERAL  RESOURCES. 
nUK-K  ( LAV. 

Cretaceous  clays  and  the  loess  are  used  sticcessfully  in  the  manu- 
facture of  brick.  Twelve  brickyards  were  ojwrating  in  the  region  in 

SAM)  AND  ORAVEL. 

Building  sand  in  unlimited  amounts  is  found  along  Niobrara 
and  Missouri  rivers,  and  is  plentiful  in  the  Tertiary  and  Quaternaiy 
formations.  The  princi])al  loading  station  is  at  Stewart.  Holt 
Cotinty,  where  the  .sand  is  i^coojjed  onto  cafs  and  sent  out  by  train- 
loads. Gravel  suitable  for  ballast  occurs  in  terraces  and  in  the  glacial 
deposits  at  many  place.s.  Glacial  laiwlders  have  Ix'en  used  as  foun- 
dation materials. 

BflLDlNii  STONE. 

No  very  attractive  and  dnrahle  .stone  is  found  in  northeastern  Ne- 
braska. and  that  available  (ktui's  under  unfavorable  conditions. 
The  stone  most  us«‘d  is  the  greenish  Arikaree  quartzite  descriln-d  on 
page  If^.  It  is  hard  and  fairly  durable,  but  works  in  poor  form,  as 
the  deposits  are  of  very  irregular  character.  It  is  quarried  in  most 
of  the  stony  buttes  and  at  a few  lower  levels,  and  is  used  principally 
for  foundations  and  luilldams.  Mo.st  of  this  material  is  obtained  (1) 
fi'om  many  ])laces  in  northern  Holt  County,  as  at  Kay  and  Turner, 
where  it  is  found  in  residual  lH)wlders;  (2)  at  .lolin  Vicknish's (piarry, 
near  Kay;  (il)  northeast  of  Badger  Bridge;  (-1)  in  the  vicinity  of 
Twin  Buttes;  (."i)  just  south  of  the  town  of  Butte;  ((!)  .‘1  miles  north 
and  one-half  mile  west  of  Spencer;  (7)  at  the  StuinlK)  quarry,  in 
.sec.  20,  T.  3:J.  K.  10  AV.,  Indween  Lynch  and  (Tro.ss;  (8)  on  the  divide 
south  of  Monowi;  (9)  on  Stony  Butte,  2 miles  south  of  Verdel:  (10) 
(■>  miles  southwest  of  Verdigre;  (11)  on  the  divide  l)etween  Verdigiv 
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and  Center,  and  (12)  2 miles  southwest  of  Aten.  The  quartzite  is 
ext'ellent  for  concrete  work  and  it  would  make  very  fair  ballast  if 
crushed. 

The  Greenhorn  limestone  is  used  somewhat  for  foimdation.s,  and 
the  Xiohrara  chalk,  though  soft,  serves  fairly  well  as  a huilding  ma- 
terial where  it  can  be  jtlaced  alK>ve  ground  water.  In  some  houses 
it  has  stood  over  twenty  years  with  little  sign  of  decay.  The  Menom- 
inee Chnrch.  in  northern  Cedar  (’ounty,  and  the  houst*  of  C.  1).  Buhro, 
sec.  20,  T.  32,  K.  2 M'.,  Kiio.\  County,  are  g(M)d  e.xamples  of  this. 

The  lens  of  limestone  in  the  Pierre  formation  7 miles  northwest  of 
Verdigre  has  been  used  to  some  extent  as  a source  of  building  stone, 
but  there  is  only  a limited  supj)ly  of  it  and  considerable  stripping  is 
necessary. 

At  Jackson.  Homer,  and  a point  .5  mites  southeast  of  Homer,  a fair 
grade  of  sandstone  is  found  in  the  Dakota,  but  the  conditions  for 
quarrying  are  not  favorable. 

CEMENT  ROCK. 

A large  portion  of  the  chalk  rock  of  the  Niobrara  formation  is 
suitable  for  cement  manufacture  and,  with  the  growing  demand  for 
Portland  cement,  the  production  of  this  material  may  jtrove  profital>le 
in  noilheastern  Nebraska.  It  is  now  manufactured  extensively  across 
the  river  in  South  Dakota,  in  mills  Iwated  4 miles  west  of  Yankton 
and  1 J miles  north  of  the  river.  The  plant  has  been  running  thirteen 
years,  supplying  cement  to  South  Dakota.  Iowa,  Nebraska,  and  other 
States;  the  outjjut  is  3(K)  barrels  a day,  with  (>()  men  working.  The 
materials  used  average  about  4 jtarts  of  Niobrara  chalk  to  1 part  of 
Pierre  clay.  The  top  of  the  chalk  here  is  weathered  and  has  to  be, 
stripped  to  a depth  of  about  1.5  ft'et.  The  chalk  and  clay  arc  mined 
or  quarried,  crushed  together,  thoroughly  mixed,  and  then  carried 
by  water  slushes  to  drying  vats,  where  the  mixture  is  dried  by  solar 
heat,  and  separated  into  blocks.  Then  come  kiln  burning,  final  grind- 
ing, and  preparation  for  shijtment.  view  of  the  works  is  shown  in 

PI.  VIII,  .1. 

The  formations  worked  at  Yankton  are  exposed  in  Nebraska  along 
Missouri  Kiver  from  Dixon  County  to  northern  Boyd  County  and 
afford  a vast  sup()ly  of  the  raw  materials.  The  principal  factors  to 
U‘  considered  in  the  establishment  of  a ])lant,  Itesides  the  jiresence  of 
suitable  cement  materials,  are  the  condition  in  which  they  are  found 
so  as  to  avoid  waste  in  (piarry  stripi>ittgs,  the  water  sujqtly.  fuel,  and 
a suitable  location,  especially  in  relation  to  trans])ortation  facilities. 
•HI  of  these  conditions  exce])t  cheap  fuel  exist  at  many  places  on  the 
Nebraska  side  of  the  river.  At  Niobrara  the  chalk  rock  is  of  good 
quality  and  in  large  suiqjly.  and  this  place  is  favorably  situated  for 
railroads  and  river  transportation;  artesian  water  and  a suitable  loca- 
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lion  for  a plant  can  also  la?  had.  A view  of  an  outcrop  at  this  j)lace  ! 
is  shown  in  PI.  VIII.  It.  \ 


P'or  nearly  fifty  years  there  has  been  more  or  less  prospecting:  for 
coal  in  northeastern  Nebraska,  but  the  results  have  bt'en  most  imsat- 
isfactory.  Near  Ponca  Landing:,  from  10  to  18  inches  of  an  inferior 
grrade  of  ligrnite  is  found  in  the  basal  portion  of  the  Graneros  shale, 
and  it  has  l>een  worked  in  a limited  wa%'.  Near  Jackson  two  holes 
were  recently  sunk,  which  found  two  thin  l>eds  of  lig^iite  in  the 
Dakota.  In  a higrh  bank  southeast  of  Homer  a thin  bed  of  lignite 
ris«*s  85  feet  above  the  river.  Paying  (]uantities  of  coal  are  not  to  1k" 
expected  in  this  region.  'I'he  following  analyses  of  Dakota  County 
lignite,  by  Mr.  K.  F.  nun-bard,  may  1h*  of  interest  in  this  connection: 

.1  iiu/j/di'f  «/  nir-tlrii'il  liiniHi'  from  nrnr  .Iiu-Ickiiii,  Acbr..  at  a rfc/iHi  nf  tl.i  fi-el. 

I K.  V.  Uiirrlinril,  anaiyHt.1 

Water- 4.(0 

Volatile  matter ,'>1.40 

Fi.xed  carliim :i1.  (iO 

Ash to.  at 

, lUO.OO 

Sulphur  undetermined. 

Anali/Kix  "f  ttir-drit'il  ligiiUt-  from  xhafl  near  .larkxon,  \ehr„  feet. 

IE.  K.  Burchiml,  analyst. I 

Water.. 0.47 

Volatile  matter -27.  :i4 

I'ixwl  carbon 4!).  ’27 

Ash — 10.23 

.Sulphur . .sc 


While  there  has  been  no  development  of  peat  as  a source  of  fuel  in 
any  part  of  the  area,  it  seems  probable  that  it  may  be  found  in  con- 
siderable  (luantities  in  some  of  the  boggy  basins.  One  of  the  localities 
that  shoukl  be  investigated  is  the  liasin  of  Perrin  Creek,  in  Cedar 
('ounly. 

VOLCANIC  ASH. 

\’olcanic  ash  lieds  which  may  yet  prove  of  some  imiRU  tance  occur 
in  Holt.  Knox,  and  Dixon  counties. 


• KxtpndtMl  m'countM  of  tli<»  lltfnltvw  of  l»akota  Tounty  art*  ^IvtMi  by  K.  F.  Hurchard  In 
<*t>ntrlbiitiouH  to  pwnonilo  jrtHilojry  for  llKi:’.:  Hull.  T*.  S.  Owl.  Survey  No.  225.  pp. 

27G-2SS ; and  In  tieobi^jy  of  Hakota  County,  Nebr. : Froc.  Acad.  Scl.  and  Letters  of  Sloiii 
City.  nn>a-i.  voi.  1.  p.  ir.(». 
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WATER  RESOURCES. 
liEN'ERAI,  .STATE.MENT. 

Of  the  water  whicli  falls  uiion  the  land,  part  nms  off  into  surface 
streams,  part  evaporates,  and  part  is  uhsorl)ed  l)v  the  land  and  hy 
plant  frrowth.  'I’he  proportions  vary  with  the  rainfall,  .soil  te.xtiire, 
"e<do'ric  structure,  and  topography,  the  volume  of  rainfall  l)eing  the 
most  important  factor.  In  northca.stern  Xehra.ska  the  rainfall  varies 
considerably  in  the.  different  counties,  with  a general  diminution 
from  ea.st  to  we.st,  the  normal  annual  precipitation  ranging  from  27 
to  28  inches  in  Dakota.  Dixon,  and  Cedar  counties  to  les.s  than  23 
inches  in  parts  of  Boyd  and  northern  Holt  counties.  Mr.  George  A. 
Ixiveland,  meteorologist  at  the  University  of  Xel)raska,  gives  the 
following  data : 

Xormnl  nnniinl  pi-ecipitation  at  .Agee.  Holt  Coiinty.  2{..S7  Indies:  I.yndi,  Hoyil 
County,  i't.an  inches : Santee.  Knox  (’onnty.  'Jr2.7x  Indies;  llartlngton.  Cedar 
County,  27..'i.‘{  Indies;  Elk  Point,  South  Dakota.  27.111  Indies.  The  inaxiimiiii 
anioiint  of  rainfall  Is  In  May  ami  .lane,  or  during  the  growing  season.  Nothing 
definite  is  known  coiiceniing  tlie  anioiint  of  evaporation  from  different  soil  sur- 
faces ill  this  section.  The  maxinimii  evaiMirathai  Is  during  .June,  July,  and 
August. 

The  absorbent  power  of  the  soil  is  greatest  in  the  loess  and  sandy 
areas  which  occupy  much  of  the  area.  Ou  certain  clayey  soils  on 
steep  slopes  the  run-off  is  large,  notably  on  some  of  the  Pierre  lands. 
Water  absorbed  and  collected  in  the  .soil  is  called  ground  water;  it 
moves  slowly  downward  until  it  reaches  .some  impervious  layer,  above 
which  it  accumulates  in  varying  amounts,  in  many  areas  completely 
filling  or  saturating  thick  lieds  of  sand.  The  ground  tvater  moves 
slowly  from  higher  to  lower  regions,  at  a rate  which  is  greatest  in 
coarse  or  porous  beds.  Heavy  rains  raist*  tlie  upper  .surface  of  the 
ground  water,  while  long  dry  sjiells,  when  evaporation  is  greatest, 
lower  it. 

A few  lakes  in  the  sand  hills  north  of  Turner  show  well  this  rise 
and  fall  of  the  water  table,  filling  up  during  Avet  weather  and  dis- 
apiiearing  at  dry  times.  During  the  dry  years  1893  to  189,5  the  water 
table  lowered  A’ery  perceptibly,  while  during  1903  it  ro.se  and 
numerous  new  s])rings  appeared  at  the  surface.  The  ground  Avater 
also  is  the  source  of  the  shallow  wells'  supply. 

SURFACE  AVATERS. 

STREAMS. 

The  Mis.souri  RiA’er  carries  a large  A’olume  of  water,  and  although 
its  grade  is  le.ss  than  1 foot  to  the  mile  it  Hows  raiiidly.  It  is 
important  as  a source  of  Avater  for  di'inking,  domestic  ]uirpo.ses,  and 
stock.  Many  persons  drink  the  turbid  water  as  it  comes  from  the 
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river.  I)ut  in  most  cases  it  is  settled  in  vat.s  liefore  using.  While  it 
aifords  a giKxl  supj>ly  of  stcK-k  water,  many  cattle  and  a few  horses 
are  lost  each  year  by  falling  into  the  river  at  caving  banks.  These 
unfortunate  animals  rarely  escain*,  for,  although  they  gain  a fmting 
at  some  sloping  bank,  they  usually  can  not  climb  out.  and  finally  die 
from  e.xhauslion.  'The  Mis.souri  is  also  an  iin[x>rtunt  avenue  for 
traus|M>rtation  by  means  of  .steamers  of  small  size,  which  earn' grain. 
st«M'k,  luuil)er.  ami  pus.seiigers. 

Niobrara  Hivei-  receiv(‘s  most  of  its  water  from  springs  at  the  lia-s' 
of  the  .\rikaree  formation.  The  following  discharge  measuremeuLs 
were  made  near  the  village  of  Niobrara: 

liisiharyi:.  in  tnTuml-frct,  o/  Mubnira  Uiver  ii<-nr  S'iobrara,  Sebr. 


Uydroprapher. 

DiMrb&rfr 

.\|irll  n.  l!«ti . 

^ 0.  V.  P.  Stout 

April  7,  I'«M .' 

\.¥A 

1,W 

May  11,  l!«ri J 

Auffiixt  il.  1 

1.  do 

T he  stream  is  shallow  and  relatively  swift,  flowing  among  many 
sand  bars.  TTic  water  is  not  dwp  enough  for  Iniating.  In  this  sw-  I 
tion  the  stuith  slopes  are  usually  sandy,  while  those  on  the  north  are 
clayey  and  very  steej).  K.vcept  for  stock  and  locally  for  doiuastie 
purpos(-s  the  water  is  not  e.xtensively  utilized. 

1‘onca  I'reek  is  a weak  stream  in  a large  basin.  It  heads  in  south-  | 
central  .South  Dakota,  in  many  broad,  shallow  valleys  which  carry 
but  little  water. 

.Many  water  powers  available  in  this  region  could  be  utilized  to 
advantage.  MTiile  power  sites  an*  found  in  each  county,  the  most 
favorable  conditions  jirevail  in  Kno.x  and  in  the  northern  part  of 
Holt  ('ounty,  where  the  jaiwers  are  mostly  on  the  smaller  or  spring- 
fed  streams,  which  are  not  much  affected  either  by  floods  or  dry 
weather;  these  have  sti*ep  grades  and  keep  oiten  most  of  the  winter. 
As  the  country  liecomes  more  popitlous  there  will  be  increasing  de- 
mand for  water  power,  which  is  little  used  now  e.xcept  to  run  a fe'*' 
flouring  and  grist  mills. 

SPRINGS. 

Springs  are  an  important  water  resource  in  all  the  counties,  affori 
ing  most  of  the  local  water  supply.  'The  principal' horizons  from 
which  they  flow  are  (1)  In'tweeii  the  Tertiary  sands  and  the  Pierre 
clay.  (2)  iR'tween  (ilacial  ilrift  and  the  Pierre,  and  (II)  from  the 
Dakota  sandstone. 

The  porous  .\rikaree  formation  contains  a large  sui)]ily  of 
Water  which  sinks  to  the  impervious  Pierre  clay,  along  the  top 
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which  it  flow.s  until  it  roaches  the  surface  on  tlie  hill  slojxis.  This 
condition  is  shown  by  the  existence  of  frequent  springs  at  the  base  of 
the  Arikarce  sands,  whence  the  water  flows  out  over  the  clay  slopes 
l)elow.  This  horizon  lies  high  on  the  slopes  in  the  western  j>arts  of 
Holt  and  Boyd  counties  and  somewhat  lower  in  Knox.  In  all  cases 
the  same  general  conditions  prevail — an  impervious  bed  checking  the 
tlownward  motion  of  wat<*r  accumulating  in  a porous  formation,  and 
a lateral  flow  to  the  surface.  The  water  from  a series  of  springs  often 
collects  into  a flowing  stream,  but,  on  the  otlnu'  hand,  soil  often 
chokes  or  che<-ks  the  flow.  esj>ecially  in  pasture  lands  where  cattle  and 
horses  assist  the  jinH-ess  by  tram])ing.  During  exceptionally  humid 
years,  ground  water  reaches  the  surface  at  additional  i)laces,  |)ro- 
dneing  transient  springs.  These*  are  often  called  wet-weather  sjirings, 
and  are  evidence  of  extensive  seepage  not  far  back  in  the  slojee  which, 
suitable  trenching,  can  often  la*  opened  so  as  to  furnish  a perma- 
nent flow.  Sometimes  a short  horizontal  well  or  tuiuiel  will  reach  a 
j)ermanent  sup])ly.  B’here  the  formation  is  not  too  sandy  the  same 
residt  can  be  accomplished  by  boring  and  drilling. 

Boggy  places,  where  the  ground  water  .seeps  to  the  surface,  occur 
along  certain  streams  in  each  county.  The  springs  coming  from  the 
Dakota  sandstone  an*,  in  part  at  least,  seepage  from  the  artesian 
waters,  a portion  of  which  reaches  the  surface  in  the  eastern  part  of 
the  area  to  which  this  report  relates. 

UKUKKOROl'NU  WATERS. 

SHALLOW  WELLS. 

Shallow  wells,  like  most  springs,  draw  their  supply  from  the 
ground  water.  The  amount  of  water  which  a well  will  afford  within 
a given  time  de|x>nds  on  a numlM*r  of  conditions,  the  princi])al  one  of 
which  is  the  nature  of  the  pervious  bed.  Thoroughly  saturated  grav- 
els and  coarse  sands  deliver  water  faster  than  fine  sand.  As  water  is 
pumped  from  the  well  the  surface  of  the  water  lowers,  but  this  is 
slow  and  hardly  jx'rceptible  in  cases  where  the  materials  are  coarse 
and  there  is  an  abundance  of  water.  It  is  desirable,  therefore,  to  find 
water-bearing  lasls  of  coarse  saml  or  gravel,  and  material  of  this  sort 
prevails  at  most  localities  in  this  region.  The  watei-  from  the  Cre- 
taceous formations  is  genei'ally  bad.  except  that  from  the  Dakota  sand- 
stone. and  even  this  is  often  charged  with  mineral  matter.  The 
Tertiary  and  Quaternaiy  deposits  generally  yield  a suitable  supi)ly 
of  water  of  good  quality.  Wells,  except  the  deeper  tubulars,  vary  in 
depth  from  a few  feet  to  between  "iOO  and  300  feet,  and  in  diameter 
from  2 inches  to  several  feet.  'I'hey  are  cased  with  wood,  brick,  tile, 
cement,  stone,  and  iron  ])ii)c.  the' first  name<l  being  mostly  used,  and 
the  last  named  being  used  in  driven  wells.  Wells  are  dug,  dialled. 
Iwred,  and  driven.  The  water  level  in  most  shallow  wells  is  affected 
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soniewliat  l»y  wwithcr  change.s.  Th(»s«‘  on  the  Missouri  lx>ttom.  whei  1 
near  tlie  river,  seem  to  fluctuate  somewhat  with  the  flood  and  low- 
water  stages  of  the  river. 

ARTESIAN  WELLS. 

ArteRinn  rondltiom. — The  entire  area  treated  in  this  report  is  un- 
derlain hy  the  water-lK'aring  Dakota  sandstone,  which  yields  artesian 
wells  in  many  districts.  Part  of  this  water  comes  to  the  surface  in 
numerous  springs  in  Dixon  anil  Dakota  counties,  but  to  the  west  it 
lies  at  depths  gradually  increasing  to  1..500  feet  or  more.  The  smuw 
cf  this  water  is  in  the  Hlack  Mills  and  the  Rocky  Mountains,  where 
the  Dakota  and  associated  sandstones  are  extensively  exposed.  Thenrt 
this  sandstone  dips  eastward  lameath  later  Cretawous  clays,  hut  it 
comes  to  tlie  surface  along  Hig  .Sioux  River,  in  Iowa,  and  also  ahaig 
Missouri  River  Udow  Ponca,  Xehr.  The  sandstone  is  porous,  and  al-o 
thick  enough  to  receive  and  carry  large  amounts  of  water.  The  sup- 
ply is  gathered  in  the  mountain  areas  and  flows  very  slowly  througli 
the  sandstone  to  the  lower  i-egions  east,  where  (as,  for  instanc**,  alcHtg 
the  valleys  and  lower  lands  of  Nebraska  and  South  Dakota)  part  of 
it  comes  to  the  surfai-e  through  springs  and  artesian  wells.  .Vn  im- 
portant factor  is  the  thick  mass  of  impervious  clay  and  shale  over- 
lying  the  water  hori/.on  and  jjreventing  its  escape  in  the  wide  arra 
of  ]>lains  tx-tween  the  mountains  and  the  Missouri.  Such  l>e<ls  overlie 
the  Dakota  sandstone  as  far  ea.st  as  Ionia.  Xebr.,  in  the  river  vallev 
and  somewhat  farther  on  the  highlands.  Talus  slopes,  glacial  clays, 
and  fine  .sands  aid  greatly  in  checking  the  free  escape  of  water  in 
the  eastern  outcropping  area.  Owing  to  the  high  altitude  of  the  gath- 
ering grounds  on  the  mountain  slo|jes,  4.000  to  .'>,000  feet,  and  the  low 
altitude  of  the  region  east,  the  water  is  under  such  pressure  or  head 
that  it  flows  slowly  eastward  through  the  porous  sandstone. 

'riie  Carboniferous  Ix'ds  which  underlie  northeastern  Nebraska 
carry  artesian  water,  but  at  a considerable  depth.  This  horizon  was 
reached  in  wells  at  Sioux  City,  Iowa,  and  at  Ponca,  Xebr. 

The  sandstone  of  the  Carlile  formation  carries  artesian  water  and 
yields  the  weak  “ pencil  " flow  or  " .straw  ” flow  of  Knox  and  Cedar 
counties.  Some  of  the  artesian  springs  farther  up  the  river  may  issue 
from  this  horizon. 

Vhcmicul  rompoxitiou  of  artemin  water. — The  chemical  composi- 
tion of  artesian  water  seems  to  vary  somewhat  with  the  ditferent 
flows  and  localities.  'I'lie  most  common  mineral  comjiounds  present 
are  sidjdiates  of  soda,  lime,  and  magniesia,  chloride  of  soilium,  and 
iron,  all  usually  in  small  amount.  There  is  only  a trai-e  of  organic 
impurity. 

The  following  analysis  of  water  from  the  small  school  well,  Santee, 
Xebr.,  was  made  by  Prof.  Rolmrt  O.  Riggs: 
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Analinfix  uf  toiler  of  mnull  aeliuol  well,  Haiitee,  yvbr. 


Silica  (SiO,) 

Aliiiuinnui  (Al) 

Calcium  (Cat 

.MaKU<*»lum  (Ms) 

SiMlium  (Xu) 

I‘otas8ium  (K) 

Siilpliato  radicle  (SO.) 

Carbonate  radicle  (COj) 

Uicnrlamate  radicle  (HCO.) 
Chlorine  (Cl) — 


I'nrts  i>er  million. 

0 

2.1 

212 

4.S 

87 

2!) 

733 

81 

(tS 

5T. 


Total  solids 


1,:«>7 

1,3(i0 


The  iron  was  not  determined  Imt  tliere  is  more  of  it  in  the  water 
of  this  well  than  in  that  of  the  larfre  school  well. 

/Vcwi/rc.— Owing  to  the  elevated  source  of  waters  in  the  Dakota 
saiulstone,  these  would  be  under  great  pressure  under  the  lowlands 
east  were  it  not  for  the  leakage  in  the  outcrop  area  which  causes 
the  “ head  ” to  gradually  decrease  from  west  to  east.  The  jiressure 
or  head  is  of  great  practical  importance,  for  it  determines  the  height 
to  which  the  water  will  rise,  and  consequently  the  area  within  which 
artesian  flows  are  to  lie  expected.  This  area,  deduced  from  observed 
pressures,  is  shown  in  PI.  IX  (in  pca-ket).  As  the  Dakota  is  composed 
of  alternating  lieds  of  .sandstone  and  clay  which  often  are  distinct, 
there  are  different  flows,  called  “ first.’’  “ second,”  “ third,”  etc.,  which 
have  different  pressures  or  heads,  usually  greatest  in  the  lowest.  This 
is  l)ecause  there  is  freer  leakage  from  the  upper  than  from  the  lower 
sandstone  horizon. 

In  northeastern  Dixon  ('ounty  there  is  no  pressure  in  the  upper 
sandstone  beds  of  the  Dakota  formation  and  only  enough  in  the 
lower  lieds  to  raise  water  a few  feet  above  the  level  of  Missouri  River. 
Farther  west,  in  northwestern  Di.xon  ('ounty  and  northern  (’edar 
County,  the  pressure  is  so  small  in  the  up|>er  Ixsls  (hat  the  flow  is  not 
strong,  but  at  lower  levels  a greater  pressure  is  found. 

At  Niobrara  the  pressure  is  strong  enough  to  force  watei-  about  210 
feet  above  the  mouth  of  the  Mill  well,  or  to  an  altitude  of  l,4.-)0  feet. 
,\s  above  explained,  the  pressure  and  head  increas<‘  from  east  to  we.st, 
and  if  it  were  not  for  the  fact  that  the  rise  of  the  country-  is  usually 
more  rapid  in  that  direction  than  the  general  increas<“  gradient  of  the 
water  head,  arte.sian  water  cmdd  lie  obtained  over  a mucb  greater  area. 
As  it  is  flowing  wells  arc  obtainable  only  in  the  valleys.  .Vt  Lynch, 
at  an  altitude  of  about  1,30’2  feet,  there  is  a closed  pressure  of  85 
pounds  to  the  square  inch.  .V  Mowing  a head  per  pound  of  2i  feet  (the 
height  of  a 1-inch  column  of  water  weighing  one  pound),  the  water 
would  rise  in  a pii>c  11I8  fetd  above  the  mouth  of  the  well,  or  to  an 
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of  oviT  l.r>!K)  fei>(.  .Vs  tlu'  well  is  923  feet  deep  there  is  suffi- 
cient |iressure  to  raise  water  in  all  1.1‘il  fwt.  Dividiiifi  1.1-21  by  -2i 
we  find  that  the  pressure  at  the  bottom  of  the  well  is  480i  pounds 
per  square  inch. 

In  the  IJosehiid  .Vficncy  well  farther  northwest,  in  South  Dakoi*- 
the  artesian  water  raist's  to  an  altitude  of  2.000  hvt.  Different  wells 
in  a fiiven  locality  may  show  different  pressures.  The  variatioa- 
may  he  due  to  one  or  more  of  the  followiiiji  conditions:  (1)  Dif- 

ference in  the  horizon  of  the  flow,  the  pressim-  ladiifr  pivater  with 
deeper  flows:  (2)  esca|)c  of  water  outside  of  the  casin<r;  (3)  leak> 
in  the  casiiifr  due  to  rust:  (4)  difference  in  altitude  of  mouths  of 
wells;  (5)  ehokin<r  of  flows  by  sand  or  clay;  (<i)  proximity  of  wells 
causiiifr  local  interference  and.  decreast*  Indow  the  averapt*  pressure: 
(T)  short,  loose,  or  broken  casiiifi  jx-rmittinfr  leakajre  from  a lower 
sandstone  into  an  upper  one. 

Tetu pcmtnn'  of  orfts'wo  iratir. — In  a ofiven  locality  the  teiiqx’ra- 
ture  is  hifrhest  in  the  diaqa-r  wells.  There  is  a gradual  tlecrease 
eastward  from  over  80°  F.  in  the  deep  well  at  Lynch  to  T>4°  in  one 
of  the  IJyan  wells  in  the  northei'ii  part  of  Dixon  County.  It  has 
U'en  olisr-rved  that  the  shallow  artesian  wells  with  weak  pressim' 
have  about  the  same  temperature  as  springs. 

('oustroctioH  oii(f  core  of  irrllM. — It  was  noted  that  in  many  ea-'s-' 
hut  little  care  had  la-en  taken  in  the  srdection  of  proper  sites  and  in 
the  construction  of  wells  in  northeastern  Nebraska.  Some  wells  have 
been  drilled  on  land  too  high  for  a flow,  even  when  a lower  |M>sition 
would  have  Imm-u  just  as  conveident  to  the  owner.  Some  wells  on 
moderately  high  lands,  which  di<l  obtain  feeble  flows,  have  since 
ceastsl  flowing.  Wells  should  la*  carefully  cased,  and  the  casing' 
should  fit  tightly  itito  ca|)  rock  and  ]iermit  no  leakage.  Below  the 
cap  nx-k  pei-forated  pipe  .should  Ik-  used  for  a part  of  the  distanre 
at  least  to  prevent  sanik  choking  the  end  of  the  casing.  In  too  many 
instances  there  is  not  enough  casing,  and  it  is  often  so  loose  that 
water  flows  outside  of  it  to  the  surface.  It  is  In-st  to  use  double 
casing.  Water  standing  about  the  mouth  of  the  well  causes  the  pipe 
to  rust  badly,  but  this  can  easily  Ik-  prevented  by  carefully  pi|)intr 
and  grading.  One  of  the  largest  and  mast  expensive  wells  in  the 
area  was  lost  by  the  rusting  of  |ii]K-s  near  the  surhuv;  in  this  c-ase 
tln-re  was  a pond  of  water  about  tin-  wi-ll.  In  wells  with  double 
casing  the  ohl  iniu-r  pipe  can  U-  drawn  and  replaced  by  a new  one. 

I,arg(-  and  exjK-nsive  wells  to  Ik-  us(>d  for  ])ow(-r  should  Ik-  put 
down  by  exjK-rieiK-c-d  well  drillers  who  understand  how  to  cut  off 
the  upper  and  weaker  flows  ami  ])roduce  a well  with  the  greatest 
possil)b-  pressure.  It  has  Ix-en  found  Ix-st  to  kwp  such  wells  close<l 
when  not  in  use.  If  properly  cased  and  not  running  sjind  thert-  i? 
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no  ilanger  of  injuring  the  well  by  shutting  off  the  How,  hut  it  should 
Ije  shut  oft'  gradually. 

Diminution  in  premure  and  Hupply. — It  is  believed  that  in  some 
portions  of  the  artesian  area  the  pressure  and  volume  of  flow  is 
dimiinshing,  but  reliable  data  bearing  on  this  jmint  are  diffienlt  to 
obtain.  Many  wells  decrease  in  volume  after  flowing  some  time,  but 
the  change  is  often  due  to  breaks  in  the  pipe,  leakage,  and  clogging 
by  sand  or  iron  rust.  Sometimes  the  diminution  is  local  and  due  to 
the  large  numlx'r  of  wells.  It  is  claimed  that  the  pressure  in  the 
first  and  second  flows  in  the  Dakota  sandstone  is  decreasing  in  Cedar 
County;  the  first  flow  at  present  runs  a ti-inch  pipe  half  full,  while 
formerly  it  ran  a ftdl  pipe;  the  second  flow,  about  80  fw't  dee])er  than 
the  first  and  having  more  pressure,  shows  hut  little  change;  the  third 
flow,  from  30  to  40  feet  below  the  second,  has  changed  very  little,  if 
any. 

BLOWING  WELLS. 

Blowing  wells  are  found  at  a number  of  places  in  Nebraska,  espe- 
cially in  JelTerson  County.  They  are  also  known  as  ''  breathing,’' 
“howling,”  and  “weather”  wells.  They  occur  at  several  localities 
in  southeastern  Knox  County  and  about  Mineola,  Holt  County.  The 
wells  have  a depth  of  from  ItJo  to  alwut  ‘2(X)  feet,  passing  through 
loess,  S4ind,  dry  gravel,  and  sand  into  water  gravel.  In  sfune  ca.ses 
there  is  only  a slight  movement  of  air  into  and  out  of  the  well,  called 
“.sucking”  or  inhalation  and  “ blowing”  or  exhalation.  AVhere  the 
casing  is  tight  above  and  the  opening  small  a very  audible  noise  may 
l)e  produced.  The  movement  of  air,  up  or  down,  seems  to  depend  on 
the  barometric  pressure.  When  the  air  is  heavy  during  a high  harom- 
eter  the  nMJvement  is  inward,  while  when  the  air  is  light  during  a 
low  barometer  it  is  outward.  .Since  the  well  and  weather  [ihenomena 
correlate  so  clo.sely  the  wells  are  called  weather  wells,  and  the  changes 
in  atmo.spheric  pre.ssiire  are  supposed  to  Cause  the  “ blowing."  The 
dry  gravel  below  forms  a re.servoir  into  and  out  of  which  air  readily 
pa.s.st*s.  While  there  is  more  or  le.ss  air  in  all  formations,  that  in  the 
porous  beds  moves  most  freely.  Naturally  this  re.servoir  of  aii-  is 
affected  hy  pressure,  and  the  well  is  an  artificial  connection  hetween 
the  atmosphere  and  the  air  in  the  porous  beds  below.  Inhalation  dur- 
ing very  cold  weather  causes  the  pipes  to  freeze  sometimes  as  far 
down  as  the  water.  .Vs  scam  as  a reverse  movement  begins  I be  pipes 
thaw  out  rapidly. 

.Mr.  Charles  C.  Cleveland,  of  ('reighton,  Nebr.,  furnishes  the  fol- 
lowing description  of  his  well : 

My  well  is  .t  fe«'t  in  (iinmeter  and  Ifi.'j  feet  deep.  diiR  thronRii  loess.  SO  feet; 
sand  and  gravel.  (15  fwt;  cla.v,  20  fwt.  Kroin  this  clay  a 2-incli  hole  was  hon'd 
down  to  water  gravel  from  whicii  the  water  flowed  1.5  f(>et  de<‘|.  in  tiie  :{-foot 
hole.  In  this  weli  there  is  at  times  a current  of  air  moving  in  or  out,  although 
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iliirlug  niiich  of  the  tliiip  It  is  piillroly  still.  When  the  weather  moderates  in 
winter  or  Is  Kettiii):  warmer  at  atiy  time  the  well  blows,  ami  the  air  hiasitig 
throiiKh  the  plalforni  ean  he  heard  nsls  away.  When  the  wi-iither  tnnis  cold, 
the  air  Is  snek<Hl  in.  This  air  must  have  eonie  out  of  the  dry  ttravel  below  the 
l<H-ss.  The  |>nni|i  iilatforni  has  to  !«•  made  alr-tlttht  in  winter  to  prevent  pliw* 
fris'ZItiK  to  the  bottom  of  the  well.  .\ll  de«>ii  wells  in  this  vicinity  are  blowing 
wells. 

POLLUTION  OF  WELL  WATERS. 

Wntor  i.s  rendeml  impure  by  the  presence  of  mineral  and  organic 
matler.  .'^mie  kinds  of  the.se  may  lx*  present  without  atfecting  the 
desira Idleness  t>f  the  water  for  drinking  anil  domestic  puqvoses.  but 
ino.st  imiuirities  eitlier  are,  or  are  likely  to  Invonie.  injtiriotts  t«>  the 
health.  The  water  supply  wliich  comes  principally  from  shallow 
wells  and  springs  often  liecoiue  contaminated  from  the  surface  and  is 
then  a source  of  contagion.  Many  ca.ses  of  tyjihoiil  fever  have  come 
from  this  cause.  The  site  for  a dug  well  shouKI  l>e  selected  with 
great  care  and  should  Ite  as  far  as  jjossible  from  barnyard.s,  back- 
houses, etc.  .V.11  surface  drainage  should  be  kept  away.  Placing  a 
well  on  higher  ground  than  the  house  and  outbuildings  is  not  alway,>^ 
a safeguard,  for  the  water  level  in  a well  is  so  low  that  in  some  cases 
there  may  be  a direct  underground  seepage  from  a dangerous  source 
of  contamination.  Woo<l  curbing  often  fouls  the  water  by  rotting. 
Spring  water  may  also  Ijecome  ixjlluted  if  it  flows  from  sands  not 
well  pnitected  from  surface  contamination. 

WATER  RE.SOICRCES  BY  COi:NTII->i. 

NORTHERN  FART  OF  HOLT  COUNTY. 

Topofiraphy—Tho  northern  part  of  Holt  County  drains  northeast- 
ward to  Xiohrara  Kiver.  It  is  a thinly  settled  region  of  over  300 
s(|uare  miles,  in  which  stock  raising  and  dairying  are  the  principal  in- 
dustrial |)ursuit.s,  e.specially  where  the  laud  is  rough  or  samly.  There 
is  considerable  farming  on  the  table-land  ju.st  north  of  Stewail.  -Vt- 
kinson,  and  O'Neill.  North  of  this  tahle-laiul  the  slo])e  to  the’ Niolmini 
is  (jnife  perwptihle,  as  there  is  a fall  of  400  to  500  feet  in  from  15  to  25 
miles.  Tertiary  sands  form  the  broad  snrfaee  slopes.  .V  sand-hill 
area  5 to  8 miles  wi<le,  hut  with  indefinite  lM)Uiidaries.  lies  just  south 
of  Niobrara  Kiver  ami  e.vtends  across  the  northern  part  of  the  county. 
The  surface  sands  and  gravels  here  were  derived  in  part  from  the 
Tertisiry  siinds  and  in  part  from  materials  brought  into  the  region  by 
Niobrara  Kiver  when  it  flowed  at  a higher  level.  Beneath  tlie  samly 
formations  the  whole  region  is  underlain  by  Pierre  clay,  which  comes 
to  the  surface  along  the  Niobrara  and  along  the  lower  courses  of  the 
principal  creeks,  forming  stec])  slojws. 

The  main  stream  is  Niolirara  Kiver.  Its  principal  tributaries  in 
this  county  are  the  Redbird,  Eagle,  Big  Sandy,  and  Beaver  creeks 
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all  of  which  head  in  the  table-land  and  flow  northeastward  to  the 
river.  They  are  fed  principally  by  springs  and  flow  all  the  year,  the 
run-off  not  being  much  affected  by  the  average  rain  or  by  dry  weather. 
The  streams  vary  in  length  from  about  15  to  30  miles,  and  the  grade 
varies  but  is  generally  steep.  The  valleys  are  narrow  and  .semicylin- 
clrical  in  form  at  the  edge  of  the  table-land,  wider  and  more  mature 
across  the  Tertian,'  slojH's,  and  more  deeply  trenched  in  the  outcrop 
zone  of  Pierre  clay.  The  stream  water  is  used  principally  for  stock 
and  to  some  extent  for  domestic  purposes. 

'Water  poorer. — None  of  the  creeks  have  been  gaged,  but  it  is  evi- 
dent that  they  would  afford  much  water  power,  and  the  conditions  are 
such  that  power  could  l>e  easily  and  cheaply  developed.  There  are 
favorable  places  for  inexjwnsive  dams  along  all  of  the.  creeks,  while 
on  some  of  the  principal  creeks  there  aiv  numerous  power  sites.  At 
Turner,  Mr.  "William  Knollkemper  has  a dam  (st>e  PI.  VII,  It,  p.  18) 
150  feet  long  and  8 to  10  feet  high,  constructed  of  brush,  clay,  and 
manure.  The  power  is  usihI  to  run  a well-equipped  flouring  mill, 
with  a capacity  of  00  barrels  a day,  which  has  bt'en  in  operation  for 
twenty-five  years.  The  dam  cost  but  little,  for  it  is  simply  a crude 
breakwater  which  diverts  part  of  the  stream  into  a mill  race.  For 
several  years  a mill  was  ojwratetl  on  the  Pig  Sandy,  near  liadgor,  but 
it  was  recently  moved  to  Putte,  Poyd  County.  The  dam  and  race 
have  been  somewhat  improved  and  power  will  be  transmitted  to  the 
mill  at  Putte,  a distance  of  7 miles. 

The  main  drawback  to  the  development  of  water  power  for  mill 
purposes  in  the  northern  part  of  Holt  County  is  in  the  lack  of  ship- 
ping facilities  for  mill  products.  However,  cheap  power  could  be 
developed  and  transmitted  to  railroad  towns  both  north  and  south. 
This  plan  ought  to  prove  feasible,  as  fuel  for  power  is  high  priced. 

iSprhffn. — Springs  from  Tertiary  and  terrace  sands  and  gi'avels 
lying  on  the  impervious  PietTe  clay  are  numerous  along  all  of  the 
creeks.  They  afford  a large  supply  of  good  drinking  water,  and  are 
used  for  domestic  purposes,  stock  water,  and  for  irrigation  when 
needed.  About  Ray  they  are  found  on  many  farms  and  occur  numer- 
ously about  Saratoga  on  a small  tributaiy  of  Eagle  Creek.  Above 
Turner  on  sec.  *2G,  T.  32,  R.  11  W.  the  John  Donlin  Springs  see])  out 
of  the  sands.  Little  Sandy  Creek  heads  at  a large  spring.  Near 
Phoenix  some  heavy  springs  are  used  to  irrigate  a large  orchard,  anil 
5 miles  west  of  Badger  some  strong  springs  are  used  for  irrigation 
during  dry  years.  The  Mullehan  Springs  near  Paddock  are  well 
known ; the  water  comes  out  of  sand  and  gravel  above  the  Pierre  clay, 
forming  a .small  fall  35  feet  high.  In  this  vicinity  there  are  several 
very  strong  springs,  most  of  which  are  not  used.  Near  the  mouth  of 
Eagle  Creek  springs  supply  large  fish  ponds  and  in  dry  seasons  irri- 
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fralc  from  15  to  ’JO  acres  of  orcharil  and  {harden.  .Vt  another  ranch  i 
miles  east  th<‘  spriiifi  water,  condncted  by  a ditch  three-fourths  mile 
lon^.  is  list'd  for  irrifialion  purposes.  The  springs  of  this  county 
could  be  used  to  greater  advantage  than  they'  are  at  present,  for  in 
most  cast's  they  an'  high  on  the  slopes  and  might  Ijt'  pijH'd  to  and 
ihnuigh  the  houses,  which  are  generally  located  in  the  valleys  !>elow. 
•Vlso  it  st't'ins  probalile  that  by  boring  or  by  tunneling  the  gnnind 
water  at  lioggy  places  not  far  Iwlow  the  table-land  could  be  tapped 
and  caust'd  to  How  out  as  strong  springs. 

S/k^Iow  wcUh. — Since  settlements  usually  l>egin  along  the  stream' 
or  at  springs,  few  wells  were  put  down  until  the  country  back  from 
I he  natural  water  supply  liegan  to  lie  used,  first  for  grazing  and  later 
for  farming.  In  much  of  the  higher  area  of  the  county  sandy  forma- 
tions yield  a suitable  supply  of  water,  usually  soft.  At  a few  jilaces, 
as  north  of  Middle  llranch,  the  water  is  in  fine  sand  and  is  difficult  to 
strain.  There  are  several  blowing  wells  in  the  vicinity'  of  Mineola. 

'I'he  fidlowing  table  will  serve  to  show  the  different  well-water 
conditions : 


l{ciirrsriiliitin  irclh  «/  norllirni  Holt  Count!/,  \rbr. 


Owner. 

IxtCAtion. 

Dfplh. 

Diam- 

eter. 

Depth 

ol 

water. 

Remark*. 

Frrt. 

Inches. 

reel. 

ONVm 

O'.VflU 

1.400 

(") 

1.3(i0 

Some  had  water.  Failure. 

Cost  t^I.OOO. 

Src.  12,  T.  29N..R.9W. 

160 

2 

Sand  all  the  w ay  down,  on  hi^ 
ground.  Cook  strainer. 

K.  H.  

Stc.  28.  T.  31,  K.  low.. 

(10 

8 

10 

Oh  high  ground.  Throujdi  5* 

feet  of  sand  into  gra\*el. 

II.  U.  Hrnry 

Soc.  22,  T.  30.  U.  10  W'  . . 

68 

10 

0 

Through  *an«l  and  gravrj  to 

coarse  gravel.  Blowing  well. 
High  ground. 

OtHirsfo  Tomllson . . 

Spc.  25.  T.  31.  R.  10  W*.. 

76 

8 

12 

High  ground. 

A.  II.  Powoll 

Stx;.  3.  T.  31.  R.  10  W... 

80 

8 

8 or  9 

Do. 

A.  L.  Wilcox 

St>c.  18.  T.  31.  R.  12  W.. 
Sec.  24,  T.  31,  R.12  W.. 

16 

365 

42 

4 or  5 

In  valley. 

Throu^  sand  and  grawl  15  feet 
into  Pierre  clav.  OnRfdBird 

divide. 

Lanhcr 

S«-c.  24.  T.3I.  R.  12  W. 

120 

8 

14 

Log:  Clay  and  sand  .25  feeticlay. 

20 feet;  hard  sanay  Utpt.  1 
foot;  soft  dewjmpoAed  layer; 

sand. 

Roc.  3f».  T.  31.  R.  12  W.. 

8 

36 

Dug  well.  In  valley. 

SfC.  12.  T.  3:1.  R.  12  W . . 

20 

12 

,f.  K.  (}n*fn 

Stc.  T.  33.  U.  14  \V... 

18 

12 

8 

Water  In  pure  white  sjwid  J«t 

above  rlerreday. 

Frank  Rnntlors 

Rrc.  12.  T.  ,33.  R.  13 

20 

10 

10 

Abundant  stipply. 

Sfc.  22.  T.  Xi.  R.  15  W.. 
Stc.  14  T.33,  R.  14  W.., 

00 

12 

Wln.Hlow  Bros. ... 

28 

5 

10 

Easily  lowered  Through  soil, 
sand,  gravel. 

\.  W.  8<‘xton 

Rt-C.  33.  T.  34.  R.  14  W.. 

26 

12 

13 

Easily  lowmd. 

* Uoclucfd  throp  times;  1!  iDohes  at  bottom. 


Arto/tian  iratcr. — There  are  no  dee]i  artesian  wells  in  this  county, 
but  many  shallow  flowing  wells  are  found  in  the  southern  townships 
south  of  the  area  treated  in  this  report. 

The  deep  How  reached  at  a depth  of  92.1  feet  in  the  new  well  at 
Lynch,  Boyd  County,  should,  if  tapped  at  MTiiting  bridge,  have 
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pressure  sufficient  to  raise  the  water  75  feet  or  more  above  the  river. 
According  to  barometric  readings  tliis  would  lack  about  45  or  50 
feet  of  reaching  the  river  level  at  the  Badger  bridge.  But  since  there 
is  a gradual  increase  in  pressure  to  the  west,  it  is  quite  probable  that 
a fair  flow  could  be  obtained  at  Badger  at  a depth  of  somewhat  over 
1,100  feet,  and  on  the  same  basis  it  appears  likely  that  the  water 
would  rise  to  the  river  level  as  far  west  as  the  mouth  of  the  Keyapaha 
Kiver  and  probably  farther. 

BOYD  COUNTY. 

The  water  conditions  in  Boyd  County  present  considerable  variety, 
owing  to  the  diversity  of  tlie  geologic  formations.  Tliese  comprise 
surface  alluvial  deposits,  Tertiary  sands,  Pierre  clay,  and  the  Nio- 
brara chalk  rock. 

Streams. — Missouri  River  receives  several  unimportant  tributaries 
in  the  northeastern  part  of  the  county,  draining  an  area  of  appro.xi- 
mately  50  .square  miles  of  hilly  country.  Tlie  Niobrara  flows  with 
steep  grade  along  the  southern  border  of  the  county,  draining  a 
narrow  district  of  approximately  125  square  miles  and  a much  larger 
area  in  Holt  County.  This  water  is  used  for  stock  and  to  some  extent 
for  domestic  purposes,  especially  where  a suitable  supply  can  not  be 
had  from  springs  and  wells.  Keyapaha  Kiver,  a tributary  of  the 
Niobrara,  flows  through  a grazing  country  and  is  an  important 
source  of  stock  water.  The  conditions  along  this  stream  are  favorable 
for  small  power  sites.  Ponca  Creek,  thougb  having  but  a weak  flow, 
drains  more  than  half  of  the  county.  Its  lower  course  is  quickly 
affected  by  storm  water,  owing  to  e.xtensive  slopes  of  gumbo,  or  Pierre 
clay.  It  heads  in  broad,  .shallow  sloughs  in  Gregory  County,  S.  Dak., 
and  in  the  high  lands  of  Boyd  County  receives  .small  amounts  of 
ground  water  and  a limited  supply  from  direct  run-oH'.  Between 
Spencer  and  Butte  there  are  successive  terraces  at  rather  regular  inter- 
vals along  the  valley,  which  afford  a good  sup]>h'  of  spring  and  well 
water.  Here  many  of  the  weak  tributaries  liegin  in  elliptical  holes 
and  ponds  in  shallow  sloughs.  Ponca  Creek  affords  good  stock  water. 
It  has  lieen  used  successfully  as  a source  of  mill  power. 

Springs. — The  .source  of  spring  water  here,  as  in  Holt  County,  is 
the  ground  water  in  the  Tertiary  and  terrace  sands  and  gravels. 
Springs  occur  in  large  numlx>rs;  for  example,  on  the  SE.  J sec.  8,  T. 
34,  R.  If)  W.,  there  are  25  springs,  and  on  .sec.  5,  adjoining,  a shallow 
cut  developed  a supply  of  water  that  flowed  a distance  of  120  rods. 

The  supply  of  water  for  Spencer  is  obtained  from  springs  which 
come  out  of  terrace  sands  and  gravel  three-fourths  of  a mile  north- 
west of  the  town.  The  water  is  collected  in  a reservoir  at  the  highest 
possible  level  and  then  pumped  to  a standpipe.  Spring  water  is  piped 
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into  ii  house  in  Lynch.  All  along  Ponca  Creek  above  Bristow  spring> 
issue  from  sand  just  above  clay,  and  similar  conditions  exist  along 
all  of  the  jirincipal  streams  of  the  county,  especially  the  Keyapaha 
in  the  region  of  Twin  Buttes. 

/Shallow  'wells. — The  well-water  supply  of  Boyd  County  has  been 
i-eported  as  limited  and  bad,  but,  while  it  is  true  that  some  farmers 
have  to  haul  water  and  that  certain  small  towns  have  a poor  supply, 
such  casi's  are  exceptional.  Much  alkali  water  is  found  in  Pierre  clay 
areas,  but  a large  amount  of  soft  water  is  obtained  from  Tertiary 
sand.  Many  of  the  gravels  yield  hard  water,  and  the  supply  from 
the  chalk  rock  seldom  is  satisfactory'.  Since  the  central  and  eastern 
]>arts  of  the  county  present  a variety  of  surface  formations,  there  are 
fmiuent  differences  in  the  quality  of  the  underground  water.  In  the 
area  of  Pierre  shale,  where  the  soil  often  is  satisfactory  for  crop  rais- 
ing, the  water  is  nearly  always  bad,  but  ordinarily  it  is  practicable  to 
lo<'atc  the  farm  house  on  some  other  formation  which  will  yield  good 
well  water.  In  locating  wells  it  is  advisable  to  prospect  in  sandy  soil 
with  small  augers,  and  in  sinking  it  is  best  to  stop  as  soon  as  gumbo  is 
reached,  unless  a cemented  reservoir  is  to  be  constructed,  for  the  alkali 
is  dissolved  from  the  clay  by  the  water  while  it  stands  in  the  well.  It 
has  la'en  observed  that  heavy  pumping  improves  the  quality'  of  water 
in  wells  sunk  through  sand  into  the  clay.  Dry  wells  are  not  numer- 
ous and  probably  they  occur  only  where  the  surface  of  the  impervious 
clay  rises  above  the  ground-water  level.  Ordinarily  such  areas  are 
of  small  extent,  and  trial  borings  will  indicate  their  limits. 

At  Butte  goo<l  and  bad  waters  occur  within  a few  rods.  The  water- 
hearing sands  lie  in  depressions  and  y'ield  a suitable  and  an  abundant 
supply'.  In  intervening  areas  the  wells  extend  into  gumbo  and  yield 
.scanty  supplies  of  poor  water.  If  neces-sary  an  abundance  of  desir- 
able water  can  be  piped  from  wells  near  the  buttes  just  south  of  town. 
,\t  Moiiowi  the  wells  arc  not  favorably  located,  and  the  result  is  un- 
satisfactory. The  siijiijly  at  Gross  is  usually  good. 
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Art<‘min  xcdh. — .Vll  of  Boyd  County  is  underlain  by  Dakota  sand- 
stone containing  artesian  water,  but  only  a limited  area  is  low  enough 
for  surface  flows.  Strong  wells  can  be  obtained  along  the  Missouri 
ladtom  and  along  the  Ponca  Valley  at  lea.st  as  far  west  as  Spenier, 
The  heavy  ])ressure  in  the  deej)  well  recently  finished  at  Lynch  dem- 
onstrates that  there  is  a deeper  and  stronger  flow  there,  and  prob- 
ably that  artesian  wells  cun  be  had  farther  up  Ponca  Creek  and  Nio- 
brara River  than  was  formerly  sup{K)sed.  A deep  flow  was  reached 
at  Lynch,  which  has  sufficient  pressure  to  raise  water  to  an  alti- 
tude of  feet.  This  indicates  that  a .surface  flow  can  be  obtained 
in  the  valley  Itelow  S|)encer,  at  a depth  of  about  1,065  feet.  If  the 
jjressure  increases  westward  across  Boyd  County  a flow  may  be  had 
in  the  valley  below  Anoka  at  a depth  of  about  1,170  feet,  and  as  far 
west  along  the  Niobrara  bottom  as  the  Badger  Bridge  and  probably 
farther.  Wells  far  to  the  west  are  more  e.vpensive  to  bore  on  account 
of  increased  depth  and  will  afford  little  water  power. 

'I'he  wells  at  Lynch  throw  much  light  on  the  underground  condi- 
tions. In  the  old  well,  completed  in  1900,  it  is  rejxirted  that  at  the 
top  there  were  iftiO  feet,  mostly  “ soapstone,"  40  feet  of  Niobrara  chalk 
rock  at  the  base  of  the  Niobrara  formation,  275  feet  of  “.soapstone  ' 
with  .some  hard  layers,  25  feet  of  hard  rock  and  “sandstone"  (pre- 
sumably (ireenhorn  limestone),  20  feet  of  .soapstone  and  clay,  .‘>0  feet 
of  slate  with  coaly  layei's,  4 feet  of  so-called  coal,  38  feet  of  sand.stone, 
30  feet  of  hard  clay  and  .siindstone,  and  18  feet  of  porous  sandstone 
in  which  the  flow  began.  Other  flows  appeared  in  sandstones  below 
until,  at  797  feet,  the  flow  was  so  strong  that  work  was  discontinued. 
'I'lie  flow  was  405  gallons  a minute,  pre.ssui’e  52  pounds,  tenijx'ratiire 
79)°  F.,  and  diameter  (i  to  4)  inche.s.  In  the  new  well  bored  in  190^1 
a i)ressiire  of  85  ])ounds  is  reported  and  a yield  of  3,100  gallons  » 
minute.  The  large  flow  in  the  new  well  is  somewhat  spasmodic  in 
])ressure  and  it  has  also  thrown  out  considerable  sand.  It  is  to  Ije  used 
foi'  mill  power.  The  fii'st  flow  was  at  740  feet  and  the  third  at  HT.i 
feet : the  temperature  is  i>0°,  and  the  diameter  is  10  inches  to  350  feet 
and  S inches  Itelow.  This  well  is  .shown  in  PI.  X. 

Sn  tiim  ((/  the  new  iiileHinn  well  at  Lyneh,  Boyd  County,  Mebr. 


FVi- 

Snnd  and  snivel 0-  1-^ 

I’lerre  clay  (•■ailed  SDapstime) IS-l® 

■Niolirani  elialk  riK’k,  sandy  and  Uard  below 10.V31W 

Uurllle  clays,  with  some  lusts  of  pyrites SOO-SSS 

•inuMdiorn  llmestiaie ^ 5.SS-«>10 

tJrain-ros  clays  and  shales : ClO-TuO 

*akota  sjindsUaie  and  clay,  alternatiiiK.  four  or  five  different  flows 

reported VUO-IC' 

Total  depth  feet,  .\ltltude  of  mouth,  1,392  feet. 
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SECOND  ARTESIAN  WELL  AT  LYNCH.  NEBR. 
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Analyses  of  waters  of  artesian  wells  at  Lynch,  AV6r.o 
[Parts  iK'r  mlUion.] 


Combined  water  and  organic  matter. 

Silica  (SiOi) 

Iron  and  alumina  (Foi  Oi  ami  AljOi) 

Calcium  (Ca) 

Mamealiim  (Mg) 

Soaium  (Na) 

Potassium  (K) 

Sulphate  radicle  (80«) 

Carinate  radicle  (COj) 

Chlorine  (Cl) 

Total  solids 


S-lnch  or  i 
m*w 

' 4-tDch  or 
oM  wrll. 

233 

232 

50 

10 

10  I 

2.8 

251  1 

2.55 

3D 

67 

40 

52 

12  , 

16 

0K2 

007 

7.*> 

«7 

74 

01 

1,4"4 

144 

aS.  Avon,’  and  A.  Jacobwm.  analysts. 

A well  is  now  (IDO"))  l)pin<j  clrillod  on  soc.  .S3,  T.  34,  R.  11,  near 
Rosedale,  hut  tlie  drill  is  fast  at  a dei)th  of  793  feet.  If  boring  is 
eontinued.  a good  well  may  he  oldainetl  at  a depth  of  1,100  to  1,‘200 
fesd.  The  first  mill  well  at  Lynch  was  three  years  in  lK)ring.  The 
following  altitudes,  olitained  from  the  Chicago  and  Xorthwesteru 
Railway  and  hy  the  use  of  an  aneroid  barometer,  may  he  of  value  in 
considering  the  de])th  and  head  of  the  artesian  waters: 

AllitiKji'ii  OH  Ihir  of  ('hicnoo  ami  \orlliicrntrrn  Ifailwail. 


I-'oct. 

.Monowl  “ l,.32:;j 

l-yncli  “ 1.  ■tooj 

Silencer” 

Anoka” l.lKisj 

Fairfax.  S.  Dak.” 

Niobrara  Itlver  at  tVbltliiK  HriilKc l.-WJ 

Niobrara  Itlver  at  Hadiier  Bridge 1,  03Ti 

Missouri  itlver  at  (Iri'einvcMsl 1,229 

Missouri  Itlver  at  Fort  Itandall 1,210 

Town  of  Sisaieer 1,  <!:!7 

Town  of  Butte 1,  795 


KNOX  COUNTY. 

I.(Oe.ss,  varying  in  thickness  from  a few  feet  to  over  100  feet,  forms 
the  surface  over  iiio.st  of  Kno.x  County,  its  continuity  being  inter- 
rupted by  a sandy  area  west  of  Verdigris  C'reek,  by  a clayey  region 
Iteyond  the  Niobrara,  by  sandy  sections  near  Santee,  ami  by  places 
where  deeper  valleys  cut  through  to  underlying  formations.  The 
northern  and  central  parts  of  the  county  are  somewhat  hilly,  and 
lower  than  the  more  level  regions  to  the  south  and  .southeast.  There 
is  considerable  bottom  land  along  the  Mi.ssouri  and  the  Niobrara. 
The  chalk  rock  so  ])romineutly  e.xjxised  along  the  Missouri  extends 
southward  under  the  Pierre.  Tertiary,  (Jlacial,  and  Kx*ss  deposits. 

* Base  uf  rail  at  station. 


Digitized  by  Google 


40  MISSOURI  valley,  northeastern  NEBRASKA. 

In  inuoli  of  the  eouiity  the  Pierre  elay  and  Niobrara  chalk  rock,  which 
usually  affonl  an  inferior  supj)ly  of  water,  are  deeply  buried  by  other 
format  ions  and  are  not  reached  in  ordinary  wells.  Except  for  an 
aiTa  of  about  (>0  stjuare  miles  draining  south  to  Elkhom  River,  the 
general  slope  and  drainage  is  northward  to  the  Missouri. 

Sfrfttms  and  water  power. — The  Missouri  is  the  most  important 
stream ; it  flows  along  the  northern  margin  of  the  county  and  Ls 
often  the  source  of  local  water  supply.  The  Niobrara  River  re- 
ceives 7 tributaries  of  some  iinixirtance  from  the  south,  but  prac- 
tically none  from  the  north.  Verdigris  Creek,  with  a drainage 
basin  of  al)out  ti.V)  s<iuare  miles,  is  one  of  the  liest  water-jjower  streams 
in  northern  Nebraska,  gaging  about  1(>5  second-feet  and  flowing 
tliroughout  the  year.  A mill  is  successfully  run  by  water  power  from 
tills  stream  at  the  town  of  Verdigre;  the  dam  is  constructed  of 
givenish  quartzite  obtained  0 or  7 miles  southwest.  Several  other 
giMid  power  sites  exist  lietween  Verdigre  and  Niobrara  River. 

Ihizile  Creek  clostdy  resembles  the  Verdigris  in  character,  but  has 
a drainage  basin  in  the  center  of  the  county,  of  about  400  stjuare 
miles  in  area.  Much  of  the  power  here  is  not  favorably  located  with 
res])cct  to  railroads,  but  it  might  be  tran.smitted  to  Creighton. 
Uloomfield,  Winnetoon,  and  other  towns.  There  are  two  well-con- 
structed dams  along  the  creek,  one  at  the  Bazile  mill  and  the  other 
at  the  lower  Bazile  mill  (see  PI.  XI,  li).  Each  dam  has  a 'fall  of 
about  12  feet  and  is  made  of  greenish  quartzite  and  each  supplies 
water  for  (iO-barrel  flouring  mill.  Farther  down.stream  numerous 
favoralile  [lower  sites  could  lie  located. 

Krankforter  Creek,  frequently  called  AVeigand  Creek,  in  the  north- 
eastern part  of  the  county,  is  too  weak  for  power,  especially  during 
the  drier  months. 

S prill f/K.—Tht'  rainfall  accumulates  as  ground  water  in  the  loess 
and  sand  and  gravel  de]iositvS,  and  from  these  springs  is.sue.  especially 
at  tiie  contact  witli  impervious  beds.  Many  flow  from  the  outcrop- 
ping edge  of  the  toji  of  the  Pierre  clay,  which  extends  along  the  sides 
of  the  valley  slojies.  Talus  from  later  formations  often  covers  the 
clay  more  or  less  in  the  outcrops  and  sometimes  carries  the  spring 
water  to  lower  levels.  In  some  parts  of  the  county  the  upper  surface 
of  the  clay  is  very  uneven  as  a result  of  erosion. 

.Vs  in  adjacent  countie.s  the  number  of  springs  is  very  great,  prac- 
tically every  little  ravine  along  the  Niobrara,  Verdigris,  and  Bazile 
valleys  being  fed  by  a spring,  large  or  small.  Only  a few  can  be 
noted:  Springs  just  southwest  and  northwest  of  Verdigre  could  be 
piped  to  furnish  an  abundance  of  water  for  the  town.  The  La  Mont 
S|irings.  about  2 miles  south  of  Niobrara,  are  quite  strong.  A spring 
at  the  place  of  R.  F.  8tout,  sec.  5,  T.  30.  R.  5 W.,  south  of  Center,  is 
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It.  LOWER  0AM  ON  BAZILE  CREEK  KNOX  COUNTY,  NEBR  BUILT  OF  QUARTZITE. 
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piped  some  350  yards  to  a hydrant  at  the  house ; the  water,  tempera- 
ure  55 1".,  issues  from  the  base  of  coarse  sand  at  the  clay  contact, 
it  ail  altitude  of  about  1.525  feet,  or  35  feet  above  the  hydrant. 
A.  notably  heavy  spring  is  located  miles  southeast  of  Center.  A 
^mall  spring  near  the  creek  at  the  lower  Bazile  mill  yields  a good 
.quality  of  drinking  water;  the  flow  is  7 gallons  per  minute,  and  the 
temperature  54^“.  Several  springs  are  found  along  the  Frankforter 
Creek;  one  at  Weigand  affords  a gootl  supply  of  water  for  a public 
watering  jdace,  stock,  and  house  use. 

Shall&w  icelln. — North  of  Niobrara  and  in  the  Ponca  basin  the 
shallow-water  conditions  are  very  variable;  the  best  supplies  are 
oV)tained  from  irregular  areas  of  sand  and  gravel  on  the  di\ndes  and 
from  the  flood-plain  deposits.  In  the  southwestern  part  of  the  county 
water  is  derived  from  Tertiary  sands  in  wells  from  100  to  200  feet 
deep.  In  the  central,  southern,  and  eastern  portions  good  water  is 
obtained  in  gravel,  which  often  lies  175  feet  deep  on  high  ridges  and 
table  lands,  and  20  to  35  feet  in  the  old  northwest-southeast  valley 
extending  from  Verdigris  Creek  past  Winnetoon  and  Creighton  to 
tlie  southeast.  At  a few  places  Tertiary  sands  rise  above  the  gravel 
l)eds  and  afford  a supply  at  less  depths.  Many  blowing  wells  are 
found  in  Tps.  25)  and  30,  Rs.  2,  3,  and  4. 

The  Pierre  clay  has  not  been  reached  in  wells  over  200  feet  deep  on 
the  high  lands  south  of  Bloomfield,  which  indicates  a great  thickness 
of  post-Cretaceous  formations,  many  of  them  water-bearing.  Over 
much  of  the  eastern  half  of  the  county  two  gravel  lx>ds,  separated  by 
clay  and  sand,  are  encountered,  except  where  they  have  been  removed 
by  erosion  or  where  Tertiary  sands  rise  above  them. 

In  this  county,  as  elsewhere,  the,  water  derived  from  wells  extend- 
ing into  the  Pierre  clay  and  the  Niobrara  chalk  rock  usually  contains 
much  alkali,  unless  the  beds  have  lost  their  soluble  matter  by  leach- 
ing. Usually,  not  far  from  places  underlain  by  these  formations, 
good  water  may  l>e  obtained  from  alluvial  or  other  sands. 

Artesian  wells. — Large  supplies  of  artesian  waters  are  available  in 
all  of  the  lower  lands  of  the  county,  and  in  many  places  the  conditions 
are  favorable  for  high-pressure  wells.  The  mill  well  at  Niobrara, 
used  so  successfully  for  power,  indicates  that  such  wells  might  be  ob- 
tained at  many  points  on  the  Missouri,  Niobrara,  and  Ponca  bottoms. 
^Vith  little  doubt  one  or  more  stronger  flows  can  be  had  at  a slightly 
greater  depth,  and  an  attempt  is  now  being  made  at  the  Niobrara  mill 
to  reach  one  of  these;  the.  last  report  (1905)  indicates  slow  progress 
in  the  drilling  and  a depth  of  500  feet. 
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A new  well  is  soon  to  lie  j)ut  down  at  the  Santee  Aj^ency.  The  old 
well  there,  which  has  l>een  used  succe.ssfully  for  mill  power,  irrigation, 
fire  protection,  and  general  water  supply,  is  now  of  little  use  (see  PI. 
XI,  A),  because  the  casing  has  rusted  off  2 or  3 feet  below  ground. 
The  large  well  at  the  school  afforded  clear  water  for  about  two  weeks 
when  finished,  and  the  volume  was  at  first  over  2,000  gallons  per  min- 
ute. After  a while  it  began  throwing  out  sand  and  shale,  and  the 
flow  cea.sed  entirely  a few  times  but  was  started  again  each  time  by 
defining.  At  present  the  pressure  is  20J  pounds  at  the  mouth  of  the 
well,  which  is  105  feet  above  Mis.souri  River.  In  this  well  trouble 
was  exjierienced  with  the  casing  at  a depth  of  about  500  feet.  The 
present  water  supph^  is  thought  to  come  principally  from  the  first 
flow.  Wells  in  the  northeastern  part  of  the  county  have  decreased  in 
pressure  and  flow,  principally  because  they  were  not  properly  cased. 

Attempts  to  get  wells  on  high  lands  have  failed  bi'cau.se  of  the  alti- 
tude. the  pres.sure,  though  strong  in  the  water-liearing  lieds  below,  not 
lieing  sufficient  to  force  the  water  to  the  height  neces,sary. 

Rvcord  of  tct’ll  at  the  fmekiny  bourn',  \tobrara,  on  the  Miumuri  hottom,  nee.  8, 


T.  32.  R.  G ir. 

Soil  and  sand 0-  70 

Niobrara  chalk  r«x-k 70-20<l 

<'lay.s  and  shales  with  thin  btsls  of  Iron  pyrites  (Cnrllle) 200—110 

I.iinestone  ((lr<‘eiilinrn)  410— M2 

Clay  and  shale  (flinneros) J 442-l')20 

Unkota  sjiudstone  and  clay .720-000 


Record  of  hiikiII  trril  at  the  xehool,  Nnii/cc.  \rbr.,  *cc.  13.  T.  33,  R.  5 11'. 


[Mouth  of  well  It.’t  tf-i'X  hImivc  the  Missouri  Ulvsr. 


Soli  and  Riiml 

rierre  clay  

Xiohrara  chalk  r<M-k ■ 

Clay,  shale,  and  thin  lu'ds  of  iron  i»yrltes  (Carlilel 

Limestone  (Creenhorn)  

Clay  and  shale  (Craneros) 

Dakota  sandstone 


Foot. 
O - 2.’5 
215  - 3,7 
. 3.7  _240 
240  -14.7J 
44.7}-,702 

r>(  r2  -000 

IMSl  -<k>4 


Record  of  ./(dm  I.yttc  ircll,  *cc.  J!t,  T.  .33,  R.  2 If.,  yebranka. 


[Mouth  illiout  70  f*M‘t  ttlM>v(*  the  Missouri  River.] 

Soil 

.Niobrara  chalk  rwk 

Clays  and  shales  with  hard  beds  (Carlile) 

Limestone  (Creenhorn)  

Clay  and  some  shale  ((traneros) 

Dakota  sandstone  and  clay  (second  How) 


Feet. 
0-  0 
0-  SS 
88-3.80 
380-400 
400-100 
400-530 
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CEDAR  OOmiTT. 

The  nio.st  extensive  surface  deposit  in  Cedar  County  is  the  loess, 
below  which  lie  Quaternary  and  Tertiary  sands,  clay,  and  gravel.  Of 
the  ('retaceous  formations  only  a few  detached  areas  of  Pierre  clay 
occur,  while  Niobrara  chalk  rock  underlies  all  of  the  county,  either 
lieneath  later  formations  or  at  the  surface.  The  other  members  of 
the  Cretaceous  exposed  along  the  Mis.souri  lie  at  lower  levels  beneath 
the  chalk. 

The  surface  of  the  county  is  for  the  most  part  gently  rolling,  with 
drainage  to  the  northeast  and  southea.st.  The  principal  streams, 
a.side  from  the  Missouri,  are  Bow  and  West  Bow  creeks,  which  con- 
verge north  of  St.  James.  The  southern  and  southeastern  townships 
are  drained  by  Ixigan  Creek. 

iSpniiffK. — The  big  springs  near  Coleridge  were  well  known  in  the 
early  history  of  the  county  as  a watering  place  for  immigrants. 
Curlew  Springs,  issuing  from  banks  lx>neath  the  drift  in  a lx)ggy 
slough,  are  also  well  known.  The  Frank  Hochstein  Spring  on  sec. 
8,  T.  32,  R.  2,  is  perhaps  the  finest  in  the  county.  It  is  located  at  the 
foot  of  a loeas-capped  hill  and  the  water  Iwils  up  from  a circular  hole 
the  depth  of  which  has  not  lieen  ascertained.  The  flow  is  between  400 
and  500  gallons  per  minute,  which,  according  to  the  owner,  has  not 
ihanged  in  thirty-eight  years.  The  water  deposits  .some  iron  and  on 
that  account  is  usually  regarded  as  coming  from  the  artesian  supply. 
The  temperature  is  only  50^°.  The  water  is  used  for  drinking,  do- 
mestic and  dairj’  purposes,  and  stock. 

Shallow  trelh. — In  this  county  there  is  usually  an  abundance  of 
good  water  available  in  shallow  wells,  from  Tertiary  and  Glacial 
sands  and  gravels.  In  some  localities  the  wells  extend  into  the  chalk 
rock,  which  gives  very  hard  water  but  contains  less  alkali  than  farther 
ive.st,  the  formation  appearing  to  be  leached  out  in  this  county.  Not 
many  shallow  wells  are  found  along  the  Mi.ssouri  bottom,  the  water 
supply  there  being  derived  from  artesian  wells. 

The  depth  of  common  or  shallow  wells  is  controlled  to  a consider- 
able degree  by  the  topography.  In  the  broad  valleys  water  is  ob- 
tained at  a depth  of  a few  feet,  usually  from  10  to  40,  while  on  some 
of  the  intervening  ridges  and  high  lands  the  depth  to  it  is  considerably 
greater. 

About  Hartington  the  depths  vary  from  about  15  to  35  feet  and  at 
Coleridge  from  20  to  45  feet. 
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Hcpreieniativr  ghallow  wtlU  of  Crdar  County,  Nchr. 


« >WTtt‘r, 

I»cpth. 

Diam- 

eter, 

I>cpth 
f>f  wa- 
ter. 

Quality. 

Bipmarkst. 

Chaa.  ClArk 

Spc.21,T.33  N-,  H.  I \V. 

Ffti, 

60 

Inchr*. 

24 

Fea. 

IS 

nard.... 

Soil,  clar  tMi; 

Jtuut‘8  

H«t.  16,  T.Si,  K.  I W,... 

72 

24 

20 



chalk  rock. 

Oood  drinkinff;  «ofi. 

Town  wcU 

8oc.!6,T.3;i,  K.IVV  .... 

70 

Ik) 

11 

Medium 

c(«v : cKklk  rbek. 

Soli  to  Ulcct;  wandt 

H.  Wiiblfcn 

H.l  E. 

lOO 

36 



iiofl;  grawBl  with 
water. 

Soil;  30fcct  • Pod 

CkfI  Ibvllpr 

gpc.iS,  T.;t3,  K.  IE.... 

AO 

2 

. .do. . . 

chalk  rock  20  Ikwt; 
Woe  chalk  4«  feet. 
Soil;  loess  44  tw-4; 

L.  P.  Ltturotwn. . . 

See. 26,  T.Xi,  U.2E 

■■iO 

10 

do. .. 

cbidk. 

Sw*.  1,  T.31,  R.2E 

2 

\V.  11.  Might 

Sec.  9.  T.  at,  K.2K 

13 

39 

« 

Meditun. 

22  feet;  balance 
gravel. 

Seii,  gunvlKk;  in 

Kti  Fiticu* 

Sor.lH,  T.29,R..1E..... 

Hard... 

Ixittom. 

Soil,  ailtxi  61 

H.  r.  Chaso. .. 

Sw'.34,  T.;10.  U,3E 

ao 

...  .do.  , . 

fm:  5and  with 

Walter  at  hottoan, 
IxtesM,  sand,  a^i 

gravel;  !■  liO  If^t  Nc- 
low  highest  hiUs. 

Artcyidu  welly. — There  are  nearly  100  flowing  artesian  wells  in 
Cedar  ('oiinty.  all  of  which  are  either  along  or  near  the  Missouri  bot- 
tom. Their  distribution  is  shown  on  PI.  IX  (in  pocket),  and  most  of 
their  features  are  given  in  the  table,  page  47.  In  addition  to  these 
there  are  many  tubular  wells  on  the  highlands  to  the  south,  some  of 
which  flowed  for  a short  time.  The  supply  in  these  tubular  wells 
comes  from  the  artesian  water  in  the  Dakota  sandstone  and  rises  as 
high  in  these  wells  as  it  wmdd  in  pi])es  at  artesian  wells  on  the  Mis- 
souri bottom.  Mr.  Chaml>erlain,  who  drilled  most  of  the  wells  in 
Cedar  County,  states  that  flowing  wells  can  be  had  up  West  Bow 
Creek  for  7 miles  and  up  Bow  C'reek  for  (i  miles  from  the  river.  Be- 
yond that  distance  they  cease  to  flow. 

This  important  resource  shotdd  be  protected  by  more  careful  cas- 
ing of  wells:  all  should  be  cased  to  the  cap  rock  and  kept  under  con- 
trol at  the  surface.  As  it  is  there  is  an  enormous  loss  by  under- 
ground leakage  and  the  waste  of  flows  on  the  surface. 


Ih'vord  of  (iriryinn  irril  at  St.  Uctena,  Xebr, 


Feet. 

('balky  liiuestmie 0- i'l 

.Shale  iT-  .'iO 

Dark  blue  elay 5t)-33t 

.Shale  ’325)-369 


Hlack  shale  with  hard  layers  and  Ilpdte  U luehes  thick  at  399  and  418 


feet 


.369-11 S 


Sand  with  flow,  underlain  by  clay 


418-16« 
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DIXON  COUNTY. 

The  soutliwestern  part  of  Di.von  C’oiinty  resembles  adjacent  parl.'^ 
of  Cellar  (’oimty  in  topofrraphy,  structure,  ami  water  coiulitions.  In 
most  oth(‘r  jKirtions,  e.xeept  on  the  bottom  land  aml  along  the  bluffs 
on  the  Missouri,  loess-covered  hills  predominate.  The  amount  of  sand 
and  gravel  iKuieath  the  1<k‘.ss  appears  to  decrease  to  the  northeast.  The 
northwestern  jiart  of  the  county  is  underlain  by  Niobrara  chalk  rock. 
Glacial  clay  appears  to  lx;  more  widely  distributed  than  in  Cedar 
(’'ounty. 

Very  little  difficulty  is  e.xperienml  in  obtaining  a good  supply  of 
water,  the  Benton  clays  lieing  the  only  lx*ds  that  yield  well  water 
uidit  for  use.  The  principal  water-power  stream,  the  Aowa.  is  not 
strong,  but  ine.xpensive  dams  at  Ponca  and  Martinsburg,  constnicted 
of  brush,  stone,  and  soil,  afford  water  power  for  flouring  and  grist 
mills. 

SiH-inyu. — Many  springs  occur  in  the  county,  one  of  the  most  not- 
able of  which  is  at  Waterbury,  wheiT'  the  flow  has  lH*en  used  for 
hK'oiuotives.  The  water  here  rises  from  a considerable  depth  into  a 
large  circular  basin  near  the  station.  One-half  mile  south  a similar 
spring  I.')  feet  acro.ss  and  i!0  fwt  deep,  flows  lx>tween  .“JOG  and  400  gal- 
lons of  water  a minute,  never  freezing  over  during  winter. 

'I'he  Hurley  Springs,  about  5 miles  west  of  Martinsburg.  come  out 
of  sands  above  Ixiwlder  clay  at  an  altitude  of  l,4:i.5  feet.  .South  of 
this  place  theiv  is  a general  seepage  from  the  slope  at  an  altitude  of 
1.500  feet. 

iS/ttiUoir  welh.- — Much  of  the  domestic  water  supply  is  from  very 
shallow  wells,  which  are  affected  somewhat  by  dry  weather.  In  sev- 
eral localities  the  water  table  comes  so  near  the  surface  that  flowing 
wells  might  be  had.  One  well  45  feet  deep,  at  the  stock  yards  in  Allen, 
overflows.  At  .Vilen  the  water  ri.ses  to  within  I'i  feet  of  the  surface, 
from  a bed  of  gravel  which  lies  at  a depth  of  TO  feet.  The  following 
ivpresonlative  wells  show  the  prevailing  conditions  in  this  county: 
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Artemui  tceHa. — There  are  a few  artesian  wells  on  the  lw)ttoni 
lands  in  the  northern  part  of  the  conntj'.  If  wells  were  sunk  to  the 
lower  beds  of  the  Dakota  formation  and  carefully  cased,  flows  could 
be  had  several  miles  farther  southeast.  There  are  also  a numl>er  of 
deep  tubular  wells  located  on  high  land  south  of  the  Missouri  bottom. 
The  following  wells  are  now  flowing: 
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DAKOTA  COTTHTT. 

Dakota  County  I’esembles  Di.\on  in  configuration  but  includes  a 
iniicb  wider  area  of  bottom  lands  along  the  Missouri.  Its  uplands 
are  deeply  trenched  by  the  small  valleys  of  many  watercourses,  with 
the  intervening  ridges  or  plateau  remnants  thickly  capped  by  loe^s. 
Cretaceous  rocks  from  Dakota  to  Greenhorn  appear  in  the  slopes 
and  often  iiresent  extensive  outcrops.  The  Missouri  bottom  land  is 
thickly  fliMU'ed  by  alluvial  deposits. 

The  principal  sti-eam  is  Mis.souri  River,  which  defines  the  eastern 
boundary.  There  are  several  creeks  of  moelerate  size,  the  most  not 
able  of  which  is  Elk  Creek,  a stream  which  flows  with  a remarkablj 
crooked  course  north  from  Emerson  to  Goodwin,  then  east  and  south- 
east to  Jackson,  and  finally  southeast  and  east  to  the  river  northeasi 
of  Homer.  There  is  much  surface  water,  but  the  principal  water  sup- 
plies are  from  the  numerous  springs  and  shallow  wells. 

— Many  sjirings  issue  from  the  Dakota  sandstone,  which 
outcrops  from  alxive  Jackson  to  the  southeastern  part  of  the  county. 
Thes<*  afford  an  abundance  of  gocxl  cool  water  for  drinking,  domestic 
jiurposc's.  and  stock.  A spring  in  sec.  24,  T.  28  N.,  R.  8 E.,  2 miles 
north we.st  of  Homer,  has  lieen  used  for  forty-eight  years  for  domestic 
supply  and  as  a public  watering  place.  It  flows  (>  gidlons  a minute, 
with  a temjx'rature  of  51°. 

The  Miller  .Spring,  a .short  distance  northwest  of  Homer,  is  pipeti 
from  a tile  sunk  in  the  sand;  part  of  the  flow  fills  a 1-inch  pijie. 

-Vt  a ranch  a half  mile  north  of  Homer  the  sand  rock  has  been  dug 
into  and  a re.servoir  walled  up,  from  which  runs  enough  water  to  fill 
a 2-inch  pipe.  A half  mile  north  of  this  place  there  is  one  of  the 
strongest  springs  in  the  vicinity,  and  about  6 miles  southwest  of  Jack- 
•soii  there  are  two  very  strong  springs. 

Wi'Nii. — Underground-water  conditions  are  much  the  same  as  in 
Dixon  County,  except  that  the  Dakota  sandstone  rises  nearer  to  the 
surface  and  is  easily  reached  by  tubular  wells.  There  are  no  artesian 
wells  in  the  county;  the  artesian  water  reached  in  such  wells  farther 
west  i.'.siies  here  as  springs. 

'I'lie  following  is  the  record  of  a tubular  well  on  high  ground  6 
miles  southwest  of  Jackson:  Loess,  !)0  feet;  sand  and  hard  spoiigi' 
clay,  (5  feet;  dark  clay  with  a bed  of  limestone  near  the  middle.  I'd) 
feet ; sand  rock  with  good  water,  0 feet. 

M'ells  on  or  near  the  bluffs  between  Jackson  and  Homer  are  u.snallv 
80  to  100  feet  deep,  but  several  in  Jackson  are  deeper.  The  Ashford 
well  at  Homer  is  184  feet  deep.  The  supply  is  usually  good,  but  in 
the  Ashford  well  the  water  is  poor  on  account  of  improper  casing 
through  clay  beds  which  carry  soluble  salts.  On  the  lx>ttom  land> 
the  depth  to  the  first  water  varies  from  20  to  25  feet,  but  at  35  feet 
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tho  water  is  usually  jwor.  Formerly  most  wells  were  clrilleil  to  the 
jjrreater  depth,  hut  now  they  are  driven  to  the  first  water.  Aecordinjf 
to  reports  hy  well  drillers  the  alluvium  .southeast  of  Jackson  is  from 
SO  to  100  feet  dee]).  A steady  supply  of  good  drinking  water  is  ob- 
tained at  Homer  in  a well  40  f«>t  deep.  In  the  southwestern  part  of 
the  county  wells  are  very  shallow,  hut  yield  inexhaustible  supplies. 

AGRICULTURAL  RESOURCES. 

•SOILS. 

The  soils  of  the  region  are  of  several  tyix’s,  having  Ix'en  formed  by 
various  agencies  acting  on  rocks  of  different  kinds;  most  of  them  are 
closel}’  related  to  the  underlying  formations.  Much  of  the  eastern 
and  central  parts  of  the  area  lies  in  the  fertile  loe.ss  region,  where  the 
soil  is  deep  and  easily  worked,  receives  and  holds  moisture  well,  and 
yields  heavy  crops  on  both  hilly  and  level  lands.  The  alluvial  bottom- 
land or  flood-plain  soil  is  also  fertile  and  easily  tilled,  but  in  the 
lowest  areas  fields  are  often  damaged  by  high  watei’s  and  by  shifting 
of  the  river  channel.  The  heavy  Pierre  clay,  or  gumbo  soil,  is 
especially  extensive  in  Boyd  County;  it  (X)ntains  some  alkali  and 
often  affords  bail  water,  but  usually  protluces  good  grass  and  heavy 
yields  of  corn,  oats,  and  wheat,  esjx'cially  where  the  clay  is  mixed 
with  .sand.  The  sandy  upland  soils  in  Cedar,  Knox.  Holt,  and 
western  Boyd  counties  stand  droughts  well  andwre  gradually  Ixung 
utilized. 

cRors. 

The  principal  crops  arc  hay,  corn,  wheat,  and  oats,  hut  alfalfa  and 
sugar  beets  are  also  succe.ssfully  grown.  Mixed  farming  is  jiracticed 
generally,  excejit  at  points  where  the  land  is  t<x)  sandy,  or  the 
topography  is  not  favorable.  Every  county  has  a largi*  acreage  of 
hay  land;  in  Cedar  County  this  croj)  is  grown  princijially  along 
broad  creek  basiii.s.  While  corn  grows  well  throughout  most  of  the 
region,  it  d(x*s  Ix'st  at  certain  ])oints  on  the  Missouri  bottom.  The 
heaviest  jncld  of  oats  per  acre  in  1903  was  in  Boyd  Count}',  southeast 
of  rtpeneer,  and  near  Gro.s-s.  Grain  elevators  are  found  at  every 
railroad  station.  The  reported  acreage  of  the  [irincijial  grain  crops  in 
190*2.  not  including  Holt  County,  was  as  follows:  Corn.  279.0.")."); 
wheat,  10.‘i,9Sl  ; oats.  1 1 .l.it.'iS ; rye.  12.0S0:  barley.  4, S77. 

■STIK'K  K.USINO  ,VM)  D.URVINO. 

One  of  the  most  important  industries  in  the  region  is  cattle  raising, 
and  in  many  localities  wide  aivas  are  list'd  for  grazing,  esiiecially 
where  the  laml  is  too  rough  or  too  .sandy  for  farming,  d'he  ju-in- 
cipal  jiasture  lands  are  in  the  northern  part  of  the  Santee  Tiulian 
Keservation  in  Knox  County,  in  southwestern  Knox  County,  in  the 
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sandy  and  rough  portions  of  Holt  and  western  Boyd  counties,  and 
on  the  hluflf  and  ravine  lands  along  Missouri  River.  Hogs,  sheep, 
and  horses  are  also  niised  in  large  numlx'rs. 

Dairying  has  attained  an  important  place  in  the  economy  of  the 
region,  ('ream  is  ship]M>d  from  nearly  all  the  railroad  stations.  Holt 
County  leading  in  its  production  in  the  State  of  Nebraska. 

TIMBER. 

The  timlx'r  gi-owth  is  of  considerable  importance  in  most  of  the 
counties.  It  occurs  mostly  along  the  river  and  creek  Ixdtoms  and  up 
many  ravine.s.  The  principal  tn>es  of  economic  importance  are  cot- 
tonwood, bur  oak,  elm,  and  scattering  walnut;  some  of  these  are  as 
much  as  4,  5,  or  even  6 feet  in  diameter.  The  timber  is  used  for 
|K)sts.  firewood,  lumlwr,  frames,  and  bridges.  Sawmills  operate  at 
a number  of  jx)ints,  as  north  of  St.  Helena,  northwest  of  St.  James, 
on  Brooky  bottom,  and  west  of  Aten.  The  sawmills  obtain  their 
timber  principally  from  caving  banks  along  the  rivers,  where  the 
timber  would  Ik*  rapidly  de.stroyed  if  not  removed.  The  bur-oak 
growth  is  thicke.st  in  northern  Di.xon  and  Cedar  counties,  where  it  is 
cut  into  po.sts  for  which  there  is  much  demand.  Timber  cutting 
begins  about  September  and  la.sts  during  the  autumn  and  winter. 
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character  and  occurrence  of.  map  show- 
ing  I’oc-ket 

See  aJ^o  Artesian  water. 

Wells,  artesian,  character  and  distribution 

of 28-31 

c’onstruction  and  care  r>f .3t>-3l 

view  of .18,40 

See  alxo  Artesian  vcater. 

Wells,  flowiivg.  character  and  distribution  of  31-32 
Wells,  shallow,  character  and  distribution 

of... 27-28 

pollution  of S 

W^hitlng  Bridge,  section  near U 

Wiegand,  springs  at il 

Yankton,  S.  Dak.,  lement  plant  near ;£i 

cement  plant  near,  view  of 2A 

cement  rock  near 23 
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